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; (54) Title: DNA PARTICIPATING IN HYDROXYLATION OF MACROLIDE COMPOUND 
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CH3 H3C OH 

11107D 



^ (57) Abstract: It is intended to provide a DNA participating in the hydroxylation of a macrolide compound 1 1 107B and a novel 
method of producing a macrolide compound 1 1 107D. More specifically speaking, a DNA participating in the biological conversion of 

O the macrohde compound 111 07B represented by the formula (I) into the 1 6-hydroxylated macrohde compound 111 07D represented 

S by the formula (II) which encodes a protein having a 16-hydroxylase activity or ferredoxin; a method of isolating the same; a protein 
encoded by the above DNA; a plasmid carrying the DNA; a transformant transformed by the plasmid; and a method of producing a 

Q 1 6-hydroxylated macrolide compound with the use of the transformant 
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;^ t:°- (Streptomyces sp. ) Mer-11107 ftfOtf^^t) i "9 Ei±5$n-rV>5 (WO 
02/060890)o -^^^y^ Y^it^^ 11107D n y-f Y^it"^^ 11107B (D 

ifWmWM\-is -^^"^y^ K^-fi^-a^ti iiioTB (DTk^iht-SI-^l-aDNA^ 
^Wb^ -7^0 7-^ K^-^^ 11107D oif*I=^=^^m::^feMf*i"^^^^-S>So 

immt. J2>^T<^ [1] ~ [15] i-Mi-So 

[1] :^ (I) 
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- Ki- 5 D N A * (^«#:^'a S ¥lt ^ D N Ao 

[2] :TtBO(a). (b) * ?c tl(c) $ H ^ [1] IB^^^DNAo 

(a) D K^-fb-a-t) 11107B leiiLyKBitB^'^^^^i'^^ ^^-^^ 

^^n^ Ki-5DNAT'feoT. iB»^l (^i^S 1322 ;?)>b:fe»2548 ^-^(^51 

5it Lfdi^SSa^lJ. @B^lJ## 2 (Dm.m 420 1604 ^ XCD^m Lf^i^SSS^lJ 

*5it>wij#-^3 c^j^s 172 ;6^b±^» 1383 '^xo'Mm^fcm.mmm^h^im 

(b) ttjtB(a)-e^$nSDNA(D5fC^|2^-efooT. 

(i) ItlE (a) ^ D N A i ;^ b y V v^o. b fj:^Wrx^^4 rfV^-C^U 

(ii) ■^iJ' n K^^b-^ife 11107B (7) 16 ji7j<@tjb^*?&t4*f i'^iJ' 
:|r=i-Ki-5DNAc 

(c) m.^^=^ V'l^<DmM(Ofc)^s tutB(a)}C^$^5DNAt;^ 

DNAc 

[3] : [2] lB««^DNAl;iJ:'9 ^^-K^tbS^^-^-^^Ko 

[4] : [2] ODNA^tfi^ti-aii£=ii»*:^-f*»-^i^^=i^»^*a^^ 

[ 5 ] : [ 4 ] {D,m^^;^7°7 ;^ ^ K-trff^S^^ bfcffm^^i^o 

[6] : [2] \Z.mm^nfcDl^A-^fc\t^(D-m^h-^J:^DT<iA^-^^--f 

^fzityy4-^-tLxm'^::-t^m^tir^. -^^tiy^ K^^b^^^ iii07B 

[7] :TIB<^(d). (e)'tfcitif)X7r^^M [l]tB«(DDNAo 
(d) 7i.l/K=3riy:/^=^'-Ki-5DNAt:^fcoT. 1 2564 

3 
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hmm 2761 ^ x^(omm \^fz.m.mmn. ia«-^ 2 (Dm.m 1643 -^^ im t 
-x:(Dmm\^fcm.mmnisxmm^^3(D^m 1399 ^s^bi^g 1593 ^x-o'^mi^ 

(e) |ulB(d)T*^$H^DNA(75^'^^T'fcoT. 

(ii) ya.uv^iyiymm^:^-r^^>'^<^n^='-'^"t^Di^Ao 

(f) KV(D|ifi<75fc2s?). tij|B(d)i^:^$;h.?)DNAi:;^ b y 
DNAo 

[8] : [7] |Bfjc^DNAJe:J;!9 ^-K^tbSiJ'^'^-^iJ^Ko 

[9] : 171 w.m(DDi^A^mw-r^n±mmm^timm'^^mm\k(Dm 

[10] : [ 9 ] iB<fe(^ia^*^;i7"7 ;^ ^ Kt??i^Wtei^ x^fcmW^^Pfo 

[11] : [7] (CtSS$:n.fcDNAfeL< ft-^(Z)-$^/5^b^cC5DNA^7°P 

1-6 >'^^^ ®^ - K-f-^ D N A(^mii:;^ifeo 

[12] : [5] ^fcf^ [1 0] mmommmmw-^^mxmmu m^x 
mmm^. imi^tcj^mm^wts ^ (m) 




(HI) 
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H 




^12^ Rl6b^ Rl7a^ Rl7b^ R18^ R20a^ R20b^ R 2 1 « *5 jZU^R ^ ^ "{^ 

(1) tK^J^^s 

(2) E^S^^bTV^Tt3m^Cl_22■^^^^^^S^ 

(3) -OR (^4^^ R^-i 

■ 1) 7K^i^.^^ 

2) Ci_2 2'^^l^=^^^^> 

3) C7_22T7^^=3r;vg, 

4) 5M3t''c^v^Ll 4*^-^7^ pry -/^;^=3rv/T7^=^;^S> 

5) 62-22'^^^^^"^'^^*^ 

6) C7_i5Tn^;^S, 

7) C3_2 3^l&foT/^:*/^/l^S^ 

8) -COR = ° (^^. R«=°^^mS^^bTV^T^>^V\ 
8-1) 5M:^c^V^bl 4Rn^TT^T])-^^M. 
8-2)Ci_2 2^^^='=^^^*- 

8-3) ^l&f P C 2 _ 2 2 ^ 

8-4) C 6 _ 1 4 T y 

8-5) 5MS>^ceV^Ll 4fi^-^-rnTy-;l^;t=3rv-S. 

8-6) smWi^'i^i ^m^m^^^mmm^ir) . 

10) C6-i4"^y'-^^^^^^^^^* 
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11) -SiR^^R^^R^^ {^^. R^^iS^X:^R'^\m--^tcim 

(4) /NP >f>ig^ 

(5) -R^-NR^'R""^ 

{^^. R'^lt^Jg-^^fctt-O-CO-^^-t; 
RNij3j;tJ?RN2fi 

1) i^-*fc«M/.eoT. 

(i) Ci_2 2"^^^=^^^*> 

(ii) ^l&fPC2_2 2^^^=^^^S^ 

(iii) C2_22T7v;i;y^/i-S 

(iv) c^-is^i^^^i^S. 

(v) ^IMfpC3_23T/^:*/^^^K^ 

(vi) c6_i4Ty-7i-s> 

(vii) SA^/cfcVNLl 4M3t--xDTy-;^S. 

(viii) C7_2 2T7;^^/^*^ 

(ix) Ci_2 27'/V=^/^;^^^^ = /^^St>b< }t 

(x) c6-i4Ty-/^;^^i^^-^^*^^i~*^ 

2) RNlj:3J;tJ«R"2^^l^^i-?)«l^^i-|t^-^c^oT*mg^^bTV^T 

R2i^*5j;i;R2ibf^^^{e:f^oT. (i)<5rhy#5t (=0) ^/dttCii) ;t=3rv' 
Alf5t { = NOR°'' (^1^. R°''}:igi^S^^LTVNT^i^V\ Ci_22T;i-^ 

7^nTy-/^S*f^«C7_2 2 7'7;V=3f-;i.^^S-f-) } ^ff^^LT^j^V^ ; 
6 



wo 2005/052152 



PCT/JP2004/017906 



(1) 7X*M^*:^-« 



(2) 




■ 1 ) 7J<^M^> 

2) Cl_6T;^^;^S^ 

3) -OR {^^. Rti|ufBOE*^^1"^) ^ 

4) -RM_NRN1RN2 (^1^1, RM^ RNlj3j;tj?RN2}^|{f|5(^^^^^-f 
5) 



H 



(1) ^ (GM-I) -^^TT^^th^^ 
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(GM-I) 



R 2 jb^ j; t^R 1 0 }1 Itm^l o T . 7X^lg^* fc ft C 1 _ 2 2 T;V=3r/v^^^ 

1-; 

R3\ R'\ R'\ R«^*5j;t>*R^M*lll--^fc{*M5^eoT. 

1) 7K*M^s 

2) Kt3^^yS^ . 

3) *i^S^^LTV^T^3g:V\ 
3-1) Cl_2 2T;l^=^r;l^S^ 

3-2) Ci_2 2T^l^^=^>'S> 
3-3) C^.^^TV-M^^^^ 

3-4) 5 M^'^ev^ L 1 4 #^^7" ^ T ^ v^Ss 

3-5) C2_2 2 7■^l^:^/^^^^^=^>'S^ 

3-6) C7_i5TP^/l^;e-=3ri/S 

3-7) C3_2 3^t^fOT/l';^y^^^;^=3riyS, 

3-8) -OCOR'=° (^"1^^ R''°}tmm(D^M^^i-^) . 

3-9) Ci_2 27';l^=^^^^/^^-^^^=^''>*^ 

3-10) C6_i4T]J'->'v:^/^^->'i-:^^->* 

^5 L < « 

3_11) -OS i R^^R^^R^' R = '*5j;t/R = ^fttulB(^#5* 

4) /NP^JrVM?- 

8 



wo 2005/052152 



PCT/JP2004/017906 



5) _rm_nrnirN2 (^113^ RM^ RNi*5j;-c;RN2}^|tl|B(DE*^^'t 
R^'^XX^R^^lt-WK-^l-or^hym^ (=0) ^Jl^^LT^^V^; 

R7«:38j;t;R^MilH-*fc}W£oT. 7K^J^^*/c}*-OR« (^-l^s R" 
(2) ^ (GM-II) T'^^tbSS 



(^■l^, R2, R'\ R'\ R'N R"'*5<tt>'R^°^^^ (GM-I) 

(3) ^ (GM-III) XTjk-^MM 





(GM-m) 



o 
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(^^. R^ R'\ R'\ R''> R'''*5J;t/R^°«^ (GM-I) 

(4) ^ (GM-IV) X^T^^fl^^ 




O 



(^'t'. R2, R'% R'^^b'iU^R^"}*^ (GM-I) O^ftiPftTfe 

5) 

(5) ^ (GM-V) T*^$n§S 




(GM-V) 



(^cf>. R2, R^\ R'\ R'''*5J;tJ«R^°}:i^ (GM-I) (D^tti IH^T'fe 
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(^43. w. R''\ R''\ R^^^ R'°^ R''^^ R'''^ 

R2i^$3j;i/G°>f^^ (III) (D^mtmB^^-t) 

[14] :^(III-a) 




(III-j 



H.C 




H3C ^OH CHs 



(IV-a) 
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W'\ R^' id^UR'' it^ (Ill-a) (D-^mtmmX-h6) Tv-rc$n?)^k: 

[15] :^ (Ill-a) (D^t^S^(D. ^(IV-a) (Z)>fb'^^fe^0^i^^CjSV^T. 
(1) 

5-4 mm^^ W , 

(2) 
(3) 

5-4 w^^. w y-\ ^ 

(4) 

5-4 w ^ 

(5) 
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(6) 

(7) 
(8) 

w t^nmm^. R^'t^mm"?-. r^' r'' t^T±^ji^m-v 

(9) 
(10) 

H 

(11) 
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(12) 

[16] : [5] -^fclt [10] IBifeOff^fem^^^ 1 6 iti^mt-^ i^ ^ y 
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-^^nyA K^^t^'&tllllOTB^^P^-^^n^^ F^'fh^Jl^ 11107D --«i-5tg 
-^^^^tltcy^ hlyy° h m;^ (Streptomyces sp. ) Mer-11107, A-1544 

m^^. ^m^<Dm%M a-i56o m^m^f^ - 1 t^x^ 

Streptomyces sp. Mer-11107 f^. PERM P-18144 t LT^^ 12 ^ 12 ^ 19 

0 {^-x: 0 1f.m 305-8566 ^i^Jfto < 1 T @ 1 # 3 (DX^fttfP^^^X 

^■TMm^m%fJ\\^^n^Xh. $ b 13 ^ 11 ^ 27 0 Hx 0 sos-ssee 

^^mo < 1 T @ 1 1 't'^^ 6 ^(Dm-iLrfmkxim^m^^m%m. 

^t#|^»^!^■fe>'^-(IP0D)^C*5V^T.Ill^^feFERM BP-7812 t^l^W^tbfdoA- 
1544 PERM P-18943 h ]^X^l^U^in 23 0 #-e 0 *|S 305-8566 

o < 1 T @ 1 1 4^^^ 6 &cD^A5i:tTilcfeAS^K«'^W5^Bff . 
^tl^fe-fe^iJ^-J-^te^tbs $bic:^^15^7 J 30 0#-e 0*11 305-8566 

^i^mo < 1 T @ 1 #J« 1 i^':^^ 6 ^i(Z)^i!iz:tTgcfeASIIS«^WS^eBif, 

^|#l^^t)Wf€^^>'^-(IP0D)^C*5V^T.Ili^WfeFERM BP-8446 (C^W ^^^Co A- 
1560 PERM P-19585 h LT^^ 15 ^ 11 ^ 13 0#-e 0:^^111 305-8566 

mo< UtiM 1 T@ 1 # 3 -^^icDX^SW^^^X^Xmg^^^FJff-^te^^, 
^ ^, J- ipj^ 16 ^ 8 19 0 0 ifm 305-8566 ^^^lIcO < rlf^ 1 T @ 1 #Jfi 1 

6 i^cD^iiiL^f i&?*Am^»m^^W^Bf . #fF«^K^ - (IPOD) \Z 
*5V^T.lal^#fePERM BP-10102 lC^l=$tbfc:= 

mMm(DWi^mmmM.(o}imxh^o 

[Mer-11107 ^Og^fi^ft^bc] 
(1) 51^^ 

m^n^i^.^mM'^ (Spirales) (DM'^'0^Sr#ft-t6o ^iiL/cM'^'«*(D 
15 
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0. 7X1.0MmjiLT\ J3S^(75S®(i¥yfr (smooth) ^^^(D 0 s 
(2) ^Mi&le:*5tt5^WJ|^^ 

^mi^M±-v 28°c. 2 ®rB^±$«#(7?it«'«^j^T^-^i"o ^m<Dtmit v i/ 

X-j-— ©;t7 7 — • /jN-f — /V-X (Tresner <^ Color wheels) Ofet^^ i ^31:^ 

■^(^^®t-^4^ffi^^#^^> Ji?C-fe©J3S^ (Light gray ; d);5S 

1. fjtv5o Light melon yellow (3ea)-r'fe6o ^^'14^*}t^^b''c& 

2) 

^(D*®fc^'t'®*^ii;6^^3:*^b. R^com^ {Gray ; g) 
;6S^btbSo Jt**®flNude tan (4gc) 4fc}t Putty (1 1/2 ec)X^h^o 

3) y^^-i" -mm^M-^im 

^Wi^^&'e^ Fcfe(^lST-(Gray ; e);5S^bn 

5o mmmmitFam (4ig)^fc}^Gray (g)T^fe?)o ^«^*}«^b^cCV\ 

4) y -fe y V • t;^^-^7 ife 

^oftffi 131:^ It's* efecDia^ (White ; a):is^b 
tuSo Pearl pink (3ca)T'fc5o mM^^M'^M±Lfj:\^\ 

5) h y -1' b • $^*^±f 

^W^i^<^ -^(T^SBiZlMcj^a^^^itLJ^eV^ t^^SBf^Light melon 

yellow (3ea)-efc§o mm^'^mm^uj:\,\ 

6) ^Pv-V^^tM 

^Wf^^^?'^\ ^(D^m^M.'PM^^^^U e#.©lS?-(Wliite ; a);as^fe 
i^«)o Pearl pink (3ca)-efe?)o ^#|-4-fe*ttm^L5^cCV\ 

(3) ^mmm(Dmim 
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1) L-T7l^V-^ ± 

2) D-=3rv^n-;^ ± 

3) D-i^V^=i— ^ + 

4) D-y^i-^ V—:^ + 

5) + 

6) -fyv'b-;!/ + 

7) L-yi^y-;^ 

8) D-v^^=^ + 

9) 77^7-:^ + 

(4) ^s^s^miw 

(b)*5i?amQii Mwmj^mm. 2mmmm) ■. 2i°c~33t: 

(d) 5 71^^57 : 

(e) 5 b ^/'fb (:^^J>^^^l^^im) :Pttt 

(f ) -f-OiD7X^^^I ^ • Mra^^i^i-fi) : P^tt 

(g) ^ ^^^''^fe^om^ b y • -f-;^ h • ^S^tW) : Ittt 

(5) mm^ 
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(1) mM 

%\z. 10-20 {i^^(^Rl«?F^'^»>&^b'^cea»^tf?^^i"^o 

1.0X1.2~1.4//rajiT\ l^=^(DmM\-iV^'^ (spiny) ^^U. ^=^(0 0. 

(2) ^w^mz.^n^^'^-'^n 

X-j— • J^^-^l^X (TresnerOColor wheels) (D-fetl^ 
^1 



tg Ml 










(ISP-2) 




Silver gray 
(3fe) 


Light melon 
yellow (Sea) 




(ISP-3) 




mM 

Light gray 
~ Silver gray 
(d~3fe) 


Light melon 
yellow (3ea) 




(lSP-4) 




Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(lSP-5) 




mM 

Ashes (5fe) 


Light melon 
yellow (3ea) 




(ISP-6) 


m- 




Light melon 
yellow (3ea) 




(ISP-7) 




Covert gray 
(2fe) 


Light melon 
yellow (3ea) 


4~L 



(3) ^nmnu(Dm\:.^ 
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il2 





+ 








+ 




+ 




+ 


D-T^^I — ;U 


+ 




+ 















(4) ifeS^6^ittiK 

(d) 5 /ViJ' o^^H (7. =3f ^ jv^i^m : 

(e) 5 /l-iJ^ h V-fb A ^ iW) : ^tt 

(h)i!^li7K*(^m4(-^:7° b y • -1--;^ h • ^^^i§±1^) : Pitt 

(5) 

5 DNA. I6it7mimmmk^^ir^^y^-<^W^=^- ki-^ DNA 
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16{i7K@IWm?5t4^^i-?>i5'i/^'^°i57K^='- Ki"^ DNA TIB 

(1-1) . (1-2) ^ fcf^ (1-3) $ ^§ (DTfc 5o 

(1-1) iE^ij#^ 1 (Dm.^ 1322 ib^m 2548 ^ -^'(^51;^ Ltcm.mm. nm 

#^ 2 c^i|:S 420 H)^ 1604 * T'05i^ Lfci^S@B?IJ*5 J; t/IB^UIt-^ 3 (DM 

m 172 ;?)^b±^s 1383 tx^(Dmmi^f^&mm^h^i^mi:^misi^M dnao 

(1-2) tulBd-D-e^^i^^ DNA (^afe^f^-TrfcoT. 

(i) tulB(i-i)-t?^^tbSv^-ftb/&^(^DNA i:;^ b y v-:;'^.^' h/£^#TTvN^:/]j 

(ii) ■^^n^'f K^'fk'g-i|^0 16ji7M^b^^^'l4lr^-t-Si5'i//-?j5^®^=3-K 
1-6 DNAo 

(1-3) it{E^=' K:/<^)lifi<75fcfe. ItJlB (1-1) ^3:^$tl6V^-ftl<DDNA i 
;^^ y:/e;?3.>'^3^.^^#TTv^^^y^5^-rXL/^V^^S, tti|E(l-l)*:^c:f^ (1-2) 

/^i:7^:|r=i- DNAo 

fi^. neiiLTi^mimmmm tit. mm^ d) x^^^^M-r^nyy^ 

11107B o 16 jiz:^7KSIjbL. mm^UDr^^^ti^'^^^y'^ K^^b-a-^^ 
11107D -^«i-s^^?&t4^M*i-6o 

tB(2-l). (2-2)^:^c«(2-3) X'7f^^M-h(DX-h^o 

(2-1) 7ail/K^v'^&=i-Ki-5DNA-r'fcoT^ @B^lJ#-^ 1 Oi^K 2564 
2761 ^ t?OSg^L/c::^SiB^lJs iB»# 2 1643 1834 ^ 

-e(D5i^Lfc::^SlB^IJ*3J:tJ^IB^IJ#-^3 (Di^S 1399 1593 ^Tt^ii^L 

fc±^m^lJ/5^b:^£5l¥J: "Pm^tbS DNA. 

(2-2) lufB(2-l) XTjk^ti^ DNA (DBi:'^f^:-efcoT. 
(i) tulB (2-1) X7f^^MdMt:^VVyi^=^yV ^£^^4^TTv^^ 7^ y ^'4 X L. 
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(ii) y:^uv^iyiymm^^i-^^y^-^i^w^=^- K-rs dna^ 

(2-3) ii-fe^^ Y^l^(OmM(Dfc}i>. lutS(2-l) 1,<l7T^:^tl?> dM t h V ^i^^ 
yfl^i^-f^,^y{-f^) ^5?VXLJ^^V^;6^ ttilB(2-l)*:r::}l(2-2)T:^$tl?) DNA 

ir6 DNAo 

^m^m\\\ h\t^ ttil5(l-l)^fc:}t(2-l)(DV>-fti:*^(^DNA^ya-7^i LTit 
2) V ^ >- :/ p 5/ b :/ y -If — > 3 ^'^^ ^fflv^6ri:i3:J;l9#b;J^ 

5DNA(^igSiB^IJ^it*b. fOxtf. =2n:^-fe6VNf-i7°7-:^S*<^DNAX}* 
f^DNA ©^it^ll^'^bbfc7^/^^5'-^^V^T. 0. 7~1. OMO NaCl #^^T^ 
eS'CTW:/!; ^H'if-iXH V^ffofd^. 0. 1~2 xssc^^^(ixssc^|^«. 

-^Wi^-f^ ^ i J; 19 P^-et 6 DNA m-^mi^ ^ h t^-^^ So ^^-r y 
:y3:/{t^ Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold 

Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989 (J^T^ ^^-^^^^ 

V y i^^y:^ f/^^^#TT*W7*y iJ^^X-fS DNA h LTfl. XP-:/i: b 
Ti^^i-S DNA ©:S»IB^IJi-SJ^Jl±<^+illitt^^i"^ DNA ;5S^tf fetL. 

95%i^;^±. :ft^i0^ L< ft 98%J^;l±CDtim4^^i-S DNA :d5*tf b^So 

16 \t7mimMm^ dna oIfe#^fe«#^^:PI^$i^?tcv^o ^pjib* 
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DNA y4y'vV V -^^i^^^-f^ DNA ^ 

mtf^ ^ h 5o DNA y^-f'y^ lufStD 16 {iL7k@tW*Stt^^m 

%fz. PGR 19;*:^PJ0 16 fe7Km^b^*M5i DNA ^W^-f^^h^-^^^. 

±tBLfd^^i|^S*(^ DNA 7-^ 7^7 y -^mm.)i LXj^^ SB»-^ 1 . IB^IJ 

Lfc 1 -^-^ffi v^T PGR ^fi 5 0 PGR (oK^^^^nm:^w%'f^ ^ h 

i^l-X:^. m^\t. 94°CT:^ 30 f^ffll mm . 55°CT30#~l5a^rB^ (T^-yy 

±|BLfc7°P'-^'X{t7°7^-7-©PM^ DNA 7^7 y -(7)tl^. DNA 7^ 

=^U^=^y — ^ ^—=-l^-if^2U. Gurrent 
Protocols in Molecular Biology, Supplement 1~38, John Wiley & Sons 

{mi-mi)m\mm(oiomm^x'ij o^t t^x% 5o 

Lfc^i^^ i//-^^K^=3- Ki-^ DNA ^^#i-5o DNA ^3i^^c&^?smi3:^ 
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^m'\k^^ir DNA umxh X) ^ m±(omm^'i^^ x.xmMMWr^ z^tt^x^^, 

^ (Dj-di (D^jk^mlfS'i^x >- M-EBIS ^ffi V ^ ;5 r i te: J: <9 =fT ;i }^ ct V f !l X. . 

iS^S^lf tb. ^y^n^-^Ts 'd-y:x. (Saccharomyces 

cerevisiae)^fc}^f-iy;^n • i^^yW^y (Saccharomyces kluyveri)^:^^ 

J: 19 MU^^^ff O^t i!)^X% 5o DNA ^HJ^tT^^tEfe^-fel^^-^t^lI^iZi^^s 

^u(D^mKm\ in^immim^-^tcitmmm^^^^^'^o :itt^x% 
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Sepharose Wi^T-^i^^ J^^^"^^ ^^^^ 

x^m^n^-^^^y^ mit^m (tuis^ (IV) xm^ti^-^^nv4 vmt^ 

m) -efc^. 0tb<}t. ttilB^ (in-a) T'*$H^-^^n7^ K^^l^-^fe 
(tuia^* (IV-a) -t^^tL^-^^ny^ K^^b-^ti) $fe}3:^f*L<« 
-7;^ K^'ft-a-il^ 11107B (-7^:? K^-fk-a-t) 11107D) ^^fe^o ^<e*5, 

$ -li: ^ o :i b O DNA bfc0{4:^SM-e 5 ItitB^ (HI) 
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fiTKSt'fb-^^ny-^ Ymt^o^^o)^^^ (^^&(D5i^TJg^v^) 

t^o M^lt. =s^^j—jv, T■fe^^^ y^^y-zK IM^^/K 

HP-20 ti: t'(Dj^7J<^4Pi^»Mll^fflV^f^:M*M^ -fe 7 7 LH-20 

=lrl§?i.t- S D N A 2) o 

2t|(7)ii:il^fc:(^:$^^i|:^T/V=3r;vS^^L. ^/^Ss n-y° 

Pt°>'V'S^ i s o-7°^l::V^S^ n-Zf^T}^^. i s o-7'5^7^S. s e 

1 , 2-\>i^ ^^vy'n tVl^S^ 2 , 2 - bVl^S, 1 -rc5^;ly7°D t° 

yl'S. n — ix/i.^, i 2 - p< ^;V7°n t>S. 1 , 1 , 2 - h y 
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/\yy^^jvm. 1, 2-v'p^f-;l'7^>7PS, 2, 2-v?^^7^7'9^/^S> 1, 3- 

;6Sl?^^v^L6i@©E0^:^cf^5>^:t^T;^^/vS^^L. ^!j;t{iV f-/^^^ ^^/^ 
S^ n-7°nt:V^S, i s o -7°n tVl-S. n-:/^/^^^ i s o-zTf-JV^. 

s e c t e r t -7'5^7^S^-efe?)o 

^yyn^^/vS. 2-^^;v- 1 2 -^^7^-2- 

T'p^^irLyVS, 2-7^7"=^^*. 2>-y'v-=-)^^. l-^VX 

1, 'i—^^-^:^^J'=^=-J^^^ 1, 5-^^f-:/i^ 

31^/1-^^ rn^^rz/l^S, 2-ynt°n/VS> 

2-7^^^^;l-S. 3-y5"^/l^S> l-:^^=.jV-2-y''r2\i':=.;Vms 2-^f^ 
2-:7°n l-^^v'^/V'S^ 1, 3-^=^f- 

i^2/c^v^Ll oj@(Dii:il*:rcf^5?^^^T7V<>-=;v^. foSv^^i^*ic;6S2/£V^L 
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:^mmMmK^n^ ^5m/£v^Ll 4MJi^TnTy-/^sj tit. Mmw. 

Tby^/y/i-S. -<yy^hVTy^VJi-m. t*"7^/y/i-S> ^^^5'':/y/^S^ -<i^ 
^;^-f 5 ^^y^ y ^^s. ^ > k y ^ y ^ ^ k y ^ > k y v^^^^/^s. y y 
^ ^iJ^v' y y ^/^s> -f y y ^y y v^^/^s> 

-ry^Vi^^-^^m. ^-^/y^/i-K. i/^/ 

y y . y v?=/vS. -i?.^y^VV Ti^^;vS^ t°7i?y t° y 
Ti:^ y b y v^::^/vS^ :*/w^/y ;^/w-^y'y 

^ y 5 v'=/vs> 7 h n y y:^'ri/=^;vm. ^ ^ ^^y" y 

y^\^°v=^ji^m. ^^y^y/i'X^ ^y^^y^iyy/^S^; 2m&.±<D^mM^ 
^J jvm. -<vy^Ty^y/v»> -o^x^^Tv^ry^y/^s. 7rcy^Tv^:=^;^s. 

^ yaf-f-y r|;lxg, 7 a. y :^=¥i^y~ y /^S^ y 

y;v». ^-^^^-y^f-ry^y;!-*. ^:^yy9-/vs. ^nt-ny/i^s, t-y K:;^ 

^mmmmm^^^^o tmm^M^t. m^\fT'JVi^=^j^m. r^^^y)^ 
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ty^y=./vS. ds^5^i57y>?rz;vS^;6Sfcifbtt5o -^f^^ ^^-a^m^^^it 

T-k9^/i^a^ :/^y/i^S. i s o-y'f^y^^S. /^^'y;^S^ 

i so-^^i/y;^*> tv^yyv^. :*7°n^/v»> 7'^7P-i';vSs 

7°Pfe°;^^;WS. 7'f■y;^s^ i s o-^'9^y/^S^'efeSo 

S^Se^b. {?!jx.t*Ty y n-f ypt;°;^p-f/VK. ^nVJ^jV^, i s 
ff-O-v^/i-Ss y^i^^f-zi^S^ 3-7 3:::^;^7°^tV^^. 4 -7^.:=^;^y^"9^;^a- 
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sT/i-^/i-Sj Jc:*3V^T. ■^07fei^l3:mmiI^^5/1^^1-^^S^^*l-> ^^^^^ 
fLXlt. in^l-i?^ V^i^m. n-:7°o*>v'S^ i s o-7°n73< 

^iyg. n-7^^=^ri/S^ i s o-7'^=^rv'S^ s e c-^'b^v-S^ t e r t 
n-^^^^/l^:^=3^->S> i s o-^:/5^;^:t=3rv/*s s e c — ^ 

^^y^;^=^v'S. n---^v^7l^:r^^/S^ i s o 1, 1- 

1, 2-V])y^f-j^y°^^^^y&^ 1, 2, 2- h y i, 

1 1, 2-e^7<^/1^7'h=^^^S> 2, 2-i^^5^;^:/b 

^v-S. 2, 3-v^^^>'l-:/h=3rv'S, l, 3 - v^t^ ^v-K. 2-::^^ 

;^^>=3f.i/^^ 1, 3-i^p«^;1^7'h=3r-.>S^ 2-^5"^l--<^^^^^=3e^>^, 3 
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^ym^ ^J^-^]) ^M^y&s y =-^i^:t^^yM. ^y vy y :^7V:^=3fiy 
7 T y v^^/^^^v-Ss 5:^'V>yTv^^/^:^=3{^^/*s t°^v^y t°y ^'v^ 

=/^;^^iyS. Tj5^ y v'=■>'^^:^=^v'S^ 7 ^-Ti^ \. )) i:P=L;vir^ym. :*;w<y' 
y/^;^^iyS^ ;&;w^>^y ^/i-^^^v-Ss ^y ^ v^=>'^:t^iySs ya^iryi^u 
V^^jvit^i^m. y :^^^y=^^\-:t^'ym. ^i5^:/t°y -^^^ 
y fc° y ^ e;'r^/V':^-=^ iyS^ t° ^ y^ p t° y v?::^/v;t ^ ^^S. t° y / n t° y 
=3«^iyS^ f-=^=.;v^^iym. ^yy^'f-:^:^M^y&. y ]) t°y^ 
;i^;^^iySs 'y^x:i^y'$'\i'y^^^:t^'y^. -^y^y]) ^y^y 
y'y^) ;v:t^ym. ^Ty^ y ^ y^ry^y '<:/y^f-T 

y y ;l';t=^i/«s -<>'X^Ti^Ty'y;l-:^=3ri/g^ 7:ny 5^Ti;^^/V;t=3r^:ySs 
4yi^^^/]);V^^^ym. 7 7 if v/g, 7^y =3fi^i>ri;^:t^iy^. 
:3rf-y'y7U;t=3rv'K. ^ V ^^V'^ M-^^y^. -<yy:t^^y^V;^-t^y^s 
:^^^i/Ty^V J^^^y^. t:°7y^^;t^i^y'yy^:t=¥i/S. ^^iJ'V'^Ty'y 
;^;d-=2fiyS^ 5^:^y 7 7^/^;t=¥v^S^ 7 n t°n y t°y K:t^f-v^ 

yv';^;^=^va. t°y ^''v^;v;t^i/S^ M'V^^yJ^^^^y^. \i°y\/^^^-^'y^ 
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;$:ra^»^^:*5V^Tfflv^6 rc6-i47 "^i^^^^^^^^^J ^^^^ ItilBSft 

(1) /^n^l^m'^s 

(2) tK^S^ 

(3) 

(4) =^Y\nm. 

(5) -i^pys, 

(6) 'yT-ym. 

(7) ;;!7;i-/3<^v';^S> 

(8) :x;V7js^;^:t=3rixS. 

(9) T^ys. 

(1 0) Ci_22T;v=3r;vs 

('^J;i}^^ n-7°PtVi-S. i so-yn tW^. 

f-Zl-Ss i s o-y'^^^Ms s e c-7^^/^K. t e r t-7^^;WS#) . 
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(11) :^ISfPC2_2 27'/V'=¥/^£ 

m^\-£. TVJi^m. l-y°t2^=^;um^ 4yfu^:^j^ms 

l_7°cit:°-;l.S, 2-y°x2\i°=^;vm. \-'^^=-f^^. 2--f^=-)\^m. 

(1 2) C6_a4^!J^^^* 

(13) 5A^3^^V^U1 4m^7^aTy-/l-* 
t°7v^-^^S^) ^ 

(14) 3 M;^5^ev^ L 1 4 MiS-^^^^^^^it*^ 

(f!l^«. Ti^^ys^^^i-S. T-if^i^/vS. t-ayi^c^/vS. fny/i^s, yf-< 

^/i-Tj^y^/vS, ir^^-/')=-)\^m. ^^^Vi^ 

(1 5) Ci_22T/l-='=3j.iyS 

s 3 n-7^b^^>£^ iso-^^V^i^M. sec-y'h^ 

i^m. text --fh^i^^^) . 

(16) C6_i4Ty-^^:^^^>S 

(17) C7_ 2 2X7/^=^/^:^=3^ 

4-7rn^7lx7^^;V;t=3f-^>S. 1— ^7^/V^^/^;t=^fi/S. 

(18) , SM^^c^V^Ll 4M^-^7^nTy-/V;t=¥v-S 

(1 9) C2-23T/i-:^7y^/^S 
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u]) ^^M. i s 0-/^1/1) ;i^S. tV^U/vS. ;^7°n-f;vS, T':*y-f;^'X^ 7 

(2 0) C7_i5Tn'l';^S 

(2 1) C3_2 3^^&^B"^^l^*^^^^S 

(2 2) C2-2 3^>'^^^^^^^^^^* 

(2 3) 02-22"^^^='=^^^^''^^-''^* 

(f!Jx.^^^ >^ =^h^i^:^^^^--^^^. n-y°ti^^xy:fy;iy 

o -7* hdfv/;(7;vjj<^;i-K^ s e c -:/ t e r t -:/ h=3r 

iy;^;^73^':^/^S^) 
(2 4) /FI&fpC3_2 2"^^^='=^^^*^^^'-^'^^ 

(ifc^n^s^iy;^;;^^^/^*^ T y n^V:*;V'73N'n7i/S, 1 -7°p-<^>'V;e-=3rV:^ 
(2 5) Ci_22^>'^=^^^^>'^^^^^S 

i s o-7°p^-^^^;^^^^-/^K^) N 

(2 6) 0 6-14"^^'-^^^^^^^^^* 

(2 7) Ci_2 2^>'^=^^^^^^^^^^^=^^^* 
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mmm 

1 iWM-^^h^-^^ n y-r mit^^ 11107B (om^) 

^M/7°b5-fe^ rn;^t:°-(Streptomyces sp.) Mer-11107 #(FERM BP-7812) 
m) 0. 5%. i^-fk-^ by 0. 25%. ^m:^^^^y'>J^ 0. 32%. »tt) pH6. 8] 

nfc 500ml ^(DH^ 7 7 =j j^i^® 28°cT 2 0 m^m \.x^~^mm^mm 

^^^%fc^ r (Dtn^^ 0. 1ml ^ 1^ Zmm^m lOOml ^ Atbfc 500ml ^c^H:^ 7 7 
^tC^aU. 28°C-t?l 0PB^i:§*bTM-^ffi«i^«l^^#:^-c :i(^J;5l-LT# 

800ml ^^m^m[-^m\mm5%. 7 t/w;^xVt 0.8%, 

i/7V'x>'^->'^ 0. 8%. m»^^^ 0. 5%. A 0. i%. ^SStf 

pH6.8]100L^A:^fc 200Li5'>-i57}^^^L. 28'CT^#iS: 90rpm. 

4l.0vvm. |^J±20kPa(D^#-tr5 BTslMMWif «^tTo Tif^^^fCo 
' r O i 5 Lr#fc:Jt*IS(Z)— lf|5 (lOL) ^ 10 L © 1 -y'iJ' y -;^^CTtt{±5^^ 

•/^y_^v.jg^^jji^giu. 100 g (7)a^'i4M^^#:rco :i(Dm^^'m6^^-^y 

7X5/^;^ LH-20(77/^-^i^TliS> 1500 nil)±(::»L. ^hytKn^^V 
_ ^ ^ y (1 : 1) (D?t^^-e^ai LfCc 540 ml b 660 ml ^ "CiCl^ai Lfc®^^-^ 

/^y-jU{9: 1 ; v/v) (DUmi^mm y ^>:^ 7 i^i^ n ^ h 7 ^ - (y 

(i:9;v/v)(^?l?t(2 L)T*^l±Sb. 468 ml 1260 ml ^Ti^^ai bfdM^^* 
MTT'ML. fe^t«^^25mg#fCo . 

TIB HPLC ^^Si^#(B) le:r-=e©®53^^ HPLC j;§I^J.ii;^^T5 ^ t 
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V)-^^X2y4 Vmt^i^ niOlBmWm^ : 37 ^ emg #f'o 

HPLC ^j^'m^WiA) 

7 A : YMC-PACK ODS-AM SH-343-5AM, (/> 20mm X 250mm ( y ^ m -ly - ^±U) 
urn : 

: lOml/^ 
: 240nm 

mniW :r±]>^hv /WO. 15% y >'^z:7K^:* y a (phs. 5) (2:8-8:2, Wv, 

:;57 9 A : YMC-PACK ODS-AM SH-343-5AM, <l> 20mmX250mm(y ^ m J^^/-|±^) 
: 

: lOml/^ 
;i^ai : 240nm 

^W?^ : ^i5'y-/W7j<:(2:8~10:0, v/v, 0~40:9;, V i^^^^ V)o 

MMM 1 : ;^ M/7° b 5 -fe^ • t:°-A-1544|* (PERM BP-8446) Sjfeit^-?- 

^Vva-^io/o, a^^^;5^o.4%^ ^#^^;^l%;?)^b5^.e6*&Jftl-A-1544*5|$^ 

^ttb. 28°C. 30Fs1±^*LfCo #b:Jxfct§«Tt^3000rpm. lO5>rH1^i'L^LT0{* 
^M^f^o ^(DMW-*^^^lood & Cell Culture kit (QIAGEN^t) V^T^fei* 
DNA^PMLfrio 

(2) -^;^ D7^ Km'fb'g^t/11107(D16ji7Ki?'fb?g'l4^^i-5i^i/^-^°i5'K?lr=''- 
M/7"b^-fe7. .^ry:^7-A3(2)(7)^^:^^Pi^P450(CYP105D5)i^iS$;J^ 

J;tJ^5Dm-3R (iB»^5) ) ^f^l+U^^U:^Co 
=^ K>(?5Mbr^^itbT^J^;t4^ffii66f::i6J^s S^:^SS(=C+G). Y(=C+ 
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- (D2@(D7°7-f ■s'-(5Dm-3F*5<3:t/5Dm-3R) i luil(l) t?#fcA-1544**^ 
-fe#:DNA^X>'7V-bt L•rffiV^TPCREJ^^^Tof^:o PCRRJ^^fl^ Takara LA 
Taq(S?i5t^±)^PCRii'l'l^g(Bioraetral± T Gradient) ^fflV^. m4^98°C. 20 

-tOltm. |^500bp(D:^^$(DDNA®Tjt(l^T. DNA|ff it-Al i: V ^ 5 ) 
ii^S ^ ^^/^:o - (DDNA|lrjt-Al«7Xm'fbSt4^^i-^ ^ i^/-^^ ^ - Kt 5DNA 

SUPREC PCR(S^m) J; o THIR Lfc. 

b ^fcDNAirJt-Al (^^SIB^IJ mm-r S 5 iODNAif Jt-Al ^# 

K^iJ' pT7Blue T(Novagen1±)^-DNA Ligation kit ver.2(S 
?g5t^±)^fflV>TDNAifjt-A1^5i;i5§b. :^J3ft0JMlO9**^?i^«tembfCo ^<7)=t. 
T y ^ (50 ju g/mL) s X-gal (5-bromo-4-chloro-3-indolyl- ^ -D- 

galactoside ; 40Mg/mL). IPTG(isopropyl-j3-D-thiogalactopyranoside ; lOO/z 
M) ^-ttfL-Broth^^cJti^^Cl. 0%y<^ hhV^V^, 0. 5%^©:^=^:^. 0. 5% 
NaCl. 1.5%*5c)^ffiV^T. ?l^«fem$tbfc^liti^51^1-:^- ^ 5 UT^^Itb 

fcmn^^:kmMo =iu^-^ry\^°^yV>iBOn g/mD ^^i:iL-Broth?^f$:if 

fby7°V>'s 0.5%mn^^^-^ 0.5%NaCl)l?i$«bfCo il^b^ 
mi^^if b (QIAfilter Plasmid Midi 
Kit.QIAGEm±)^ffiV^T7°7;^^ KDNA(D5>gtft$^^tTV>. -^*(DDNA»fJt-Al^ 

(3) ^ p ^^^^ ^ ^fcDNASlfjt-AK^i^SSa^lJt^mJf 

jg (2) b tlfcDNAir jt-Al OitSIB^'J ^DNA^ W««T^S (PE 
Biosystems 377XL)^ffiV\ ^ ^.-^^ • f-^ • ^'-^ V^^^^t' 

mJfb/Co i^SIB^lJi^l^lfOl^^. PCRSf&T*iii|'I$tu:^cDNAifjt-AU^®^?*ftT 
^^500bpi:ilJS^^^fc^^ ±gSiami?fO|g^. jEmm528hp-x:h^^ti}mh 
f}^tfi:<^fcmm^ 1 (D:^S1775~J^S2302#R?J„ n-:xy^^ixfr|ulB(7) 
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(4) mmy\-hi(Dm'&mM<om^ 

mk(OWMWW'^'&-^flf^(0'<:^ i/^^-^PCR&CTlB^aX^H^. p. 591- 

SIB^IJ^iiil>Is i^n-::^>-i5^. IB^lJ^l^lf bfCc' -f-J^^^-^. A-1544^s^^#: 

DNA((l)#B@J^H|S«(50mM Tris-HCl, pH7. 5, lOmM MgCl^, lOmMv^^:^;^ W 

^iJPS^^^UfDNASffJt^DNA Ligation Kit ver. 2(SM5t*t) ^ffiV^T S B^jR^b 

6PIN-2R (@B^IJ#-^7) )^Wtf^\.^J^\^f^o 

r (D2S(^7°7 ^ (6PIN-2F:33 j;t/6PIN-2R) tti1B<^ g E^^l^^k ^^/c 
A-1544*5k^-fe{*DNA^X^^7V- b t LTfflV^TPCR^^&^^f ofCc PCREJ^&f^x 
Takara LA Taq(S?@5t1±) iPCRiiligfiCBiometrall T Gradient) ^ffiV^. « 
^QS'C. 20#rB^. T^-y >'i57'i#*tr68°C. 5^^ra^T52W(D^Jt;;^35ll]M!9 

(7^|^:i:. 1^3. Bkbpc^:^^ ^ (DDNAllfjt (DNA|$IfJt-Bl) 1 1^2. 8kbp(75:i^# ^ ODNA 

- Ki- 5DNA*5 i tJ5^ (D±?5iE i TM^^^tf DNAIB^IJ ^^-r 6DNAT* fe 6 pJl^tt 

r. cDPCRi|iiiSSj^;^t^^-bDNAifjt-Bl*5 J:OTAif>H--Cl^SUPREC PCR(SM5ttt) 

^;ij;oTll]iUlLfco ^^^:M#fetbfcDNAifjt-Blfc^<t•a«DNAilfjt-Cl^^:ov^T. Jtffl 
^iJ^m:'fi-S^-SS»'^^DNAiTjt^#?)fc:fei-> |tflB(2)^|I]«(c:7°7;^^ K-^ 
^^-pT7Blue T (Novagen1±) . DNA Ligation kit ver. 2 (SS3tl±) . 
JM109^jb^J;t>*7°7;=^^ mM=3f 5/ b(QIAfilter Plasraid Midi Kit. QIAGENtt) ^ 
^V^T. -S»©^DNA|iTjt^#/Co 
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(5) DNAl|f)t-Bl 5kbpOi^-f X) *5 J: t/DNASlf Jt-Cl (^2. SkhpO-f-f X) (D 

t^^3S(4)T#bi^/cDNA®TJt-Bl*3j:^;DNAifJt-Cl©mS@a^0^DNAi^^^ 
gg(PE Biosystems 377XL)^fflV^. iJ'V iJ'- ^ ^t--^- • f-^ iJ^/p . V-j^^nz 

)^-Cimm^ h . IB^IJ#-^ 1 $ tbfc3793bp(^±^»ia^lJOtf $&^#/c<, 

rcD3793bp'^'<75:^-X>' • y -t'V ' 7 W A (ORF) ^^^Ufc ^ r 5> 2 
^ r3 - K ^ ;txT V > 5 n ^ ij L r ^ b to :^ T 
^ymiB^OmAST search(^T^^Lfc^m> @B^lJ#^ 1 c7)i^Sl322~i:tS2548 

h ^ P AP450i i^V^5|^@m4^^1-5409^@(Z)T ^ 7 b S 
3- Ki- a ORF(OT^ psmAiV^5):^l^#^^b:^^:o -^rL-CpsmAft. >^M/7"h5-fe 
7. • -fe y :^7-A3(2)(D9^ pi»P450(CYP105D5) i:t6l^^tb5T ^ / S^IB^iJ i 
7i M/:7°b^-fe;=<> • y lfi5^V;^(D'5^hj57ni^P450(CYP105D4)iti^$tl5T5y 

^ia^iJ{c:ft^Sv^t@IIltt^^b(t@^'l472.6%). M/7°b^-fe;^ • ^'y 

-fee^;^©^ ^i^P450soy(SoyC)^^:^«^i^V^t@P'|4t^^Lfc(tlIII'l4 

69. 4%) c i^^bpsmA^f - ni^P450i5'^7°O7K^'f!^^^=^='^ K1~2) 

^fcpsmA(D'r<:Tmm^m^ l <^m»2564~igS276l) l3:{t3F-4S^^ 7°(D7 
V K W ^^1 V ^^f 5 ^ K ^ =1 - Ki- ^ ORF (Ji^T. psmB ^ v ^ 

5);6S«LfCo psmB;6S3-Ki-5;?>^-^^®tMil(OT^y^;i^fe^cC!9. b 
. -feiJ;;t7 7-A3(2)O5'bi5'nAP450(CYP105D5)i!*IS^tL5T5 

soy(soyB)^^^>J:b^6^i^V^t@Ptt^^Lfc(tSPtt57.6%)o -^rOfcJ?). psmBfttt 
T-j5^^fev^, psmAi:*^c:7»^b;^^T5 7:nVK=3f■V^^3-KLTV^-5i:#x. 

MMm2 : psmA*3j:t>psmB^^O?f^M5mi^:©'f^^ 

(1) A-1544^**OpsniA*3<};t>psii)B©M:;^Sr'a^-r§DNAllfJt(Op0_ 
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(752ffi<757°7^ (DM-NdeF*5 j;-a«DM-SpeR) h ^ife^ll 1 (D Ti#:^c:A-1544^^#.^ 

DNA^XV7°V- b LTfflV^TPCRSJJS^^To/Co PCREJ^^f^s Takara LA 
Taq(S^@5t%l:) ^PCRii'i'S^a(Biometral± T Gradient) ^fflV^. «^98°C. 20 

-(D^m^ psniA*5j:t)?psmB^-^tf^^l.5kbp(D^^$MA||rjt(J^^T. DNAllfjt- 
Dl i V ^ 5 ) $ ;|^fcc - (DVOm^tmM*^ bDNAHtJt-Dl ^SUPREC PCR (SM 

(2) KpTC-DM(Dli^ 

pT7NS-CamAB(W003/087381#fi?J WS«(50niM Tris-HCl, pH7. 5, lOmM 
MgClg, lOM^^ir:P^ W lOOmM NaCl) ■1==-e$lJPI^*NdeI^^Spen:: J; 19 fd^b 

LT:/7;=^5 K?mbi^^#^-o |^#l3:|fi3S(l)-r'#fcDNAifJt-Dl^$IJPS^*NdeI 
iSpeI-r«bL. #fetbfcDNAirJt-Dl(^»i^i:7°7^^ KtMl^tli^^ DNA 
Ligation Kit ver. 2 (S^i^)^fflV>T^il^LrCo riTblCjzoT. psmA:fc^ i I^psmB 
© M:;^ ^ i^l-^^i" ^ DNAilf Jt-Dl ts y'v:^^ KpTTNS-CamAB t^^Wf^^tlfc 
»5kbp(Df--l'X07°7;^5 K(7°7:^^ KpTC-DMi:l^>f ^);a5«^$tbfc:c 

(3) ^mmfm^smui2i (des) /ptc-dm(diim 

|t)3X (2) -CliM Lfcy^ 5 KpTC-DM^ffiV^T. :^li0BL21 (DES) :3 y t:°7^ y f 
■fe;KNovagen1±)^fmtembfc:o ^ 5 UT. ^ KpTC-DMT'ffm^m*tb 

fc^li0BL21 (DES) /pTC-DMt*^#fCo 

ME-265 (75ME-282-^©^i^ 
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H3C 




H3C. 

CH3H3C"'^OH CH3 
ME-282 

(1) mw^^w-Ri^^^(^Mm 

MMM 2 (3) -t:1#fc?fm^^^li®BL21 (DE3) /pTC-DMt5i5*3 J; tJ« 

BL21 (DE3) /pT7NS-CamAB^(D^:S;i!#»^T >^ V ySO ix g/mL^-^tfL-Brothi^Jft 
(1. 0%/^^ h b y 0.5%^-ffl::3idr;^, 0. 5%NaCl)3mL(^Ao fcl5mL^O^ 

V VBO/z g/mL^^tpL-Brothif ±i^(l. 0%/^^ h h y 7° h 0. 5%^#^^;^. 
0. 5%NaCl) 50mLOAofc250mL^(DH^ :7 7 =1 (C^lt® L32°CT3B#PB^ii ^ 5 i§* 
lOOmM IPTG(isopropyl-j3-D-thiogalactopyranoside) ^50mU 80mg/mL 
^-r^j vifV :/@t^50ML)i|MW*nb. 32°CTr60#fH^JM^ 5i^*Lfc:o 
Mti5^is'L^5a'-||(5000rpra. lO^^^K) Si^^^A^^fd., itt^lOOmMy VltM^ 
tt(pH6. 1) 1. 75mLl3:»U. r.tb}3:80%^*y -fen-;V^250juL. 8mg/niL ME-265^ 

t^200ML^T-fe ]> y ;WmL-ett{±l HPLC-eME-265*3 J;tJ^ME-2824^?|iJ^b 
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^MJf'^W: : Shimadzu HPLC lOAvp 

jjyJ>~: CAPCELL PAK C18 SG120 ( (|) 4. 6mmX250inm) 
: 45% Tir b y/K0~15:$^) 
60% r±h=-V])^^ (15~30^) 
45% T±V=^hV /K30~45^>) 

: UV240nm 

^yM^^ : 40°C 
^^ff 0#W : 45^ 
{^^^B^FbI : ME-265 24. 8^ 
ME-282 12. 75> 

*3 



mg/L 


BL21 (DE3)/pT7NS-CaniAB 


BL21 (DE3)/pTC-DM 


ME-265 


143 


0 


ME-282 


0 


130 



(2) w^wMmw-m^m^h(om-2S2(D-m% . 

240#raSi^^LrcKi^;^tl.8mLlc:7X4mL^;?]n^s @^^rc^/V8mLl?l|I!. 4mLT2jn!ti 

tBLfco ^7K«-^-M^ l^^^^l^*^. 

fco #fe^/c:a^^^JijJ7 bi/7 7-r-(MERCK Silicagel 60 F254 0.25ram 
; --■^•f : : 2)^c:J; "pft^L. ME-282 IrO. 2mg#:^::o 

^H-NMR;;^-^:^' b;l/(CD3OD,500MHz) : 6 ppmC^^?-, It-a^S^KHz)) : 

0. 87 (3H, d, J=7. OHz) . 0. 90 (3H, d, J=7. OHz) , 0. 94 (3H, t, J=7. 3Hz) , 
0.97(3H;d,J=6.6Hz), 1. 21-1. 26(1H, m), 1. 29-1. 37 (3H, m), 1.34(3H,s), 1.44- 
1.52(2H,m), 1.60-1. 64 (lH,m), 1. 65(1H, dd. J=6. 2, 13. 9Hz), 
1.77(3H,d,J=l.lHz). 1.86(lH,dd,J=5.4,13.9Hz), 1. 89-1. 94(1H, m), 
2.00(3H,s), 2.43(lH,dd,J=5.5,13.9Hz). 2. 50-2. 60 (IH, m) , 



41 



wo 2005/052152 



PCT/JP2004/017906 



2. 56 (IH, dd, J=3. 3, 13. 9Hz) . 2. 66 (IH, dd, J=2. 2, 7. 7Hz) , 

2. 89 (IH, dt, J=2. 2, 6. 2Hz) . 3. 52 (IH, dt, J=4. 8, 8. 4Hz) , 3. 75-3. 80 (IH, in) , 

4. 90 (IH, overlapped with DgO) , 5. 01 (IH, d, J=10. 6Hz) , 

5. 42 (IH, dd, J=9. 2, 15. OHz) , 6. 13 (IH, d. J=10. 6Hz) , 6. 52 (IH, dd, J=l 1. 0, 15. OHz) < 

(D'^^. =1 y h P -/PTfc S^»BL21 (DE3) /pT7NS-CamAB^T1iME-282 1 

BL21 (DE3) /pTC-DM^T'ft > ME-265^}a h h mWk LTME-282 h^hM^^-P 
#fe:ix/Co ^(D^Lh^'O. psmA*5j;t;psmB:aSME-265;?)^bME-282-^O^mte:M-^U 

%m\A :psmA*3j;tJ«psmB^feo:^li®?f^Ktem^l-cJ;^-^^n7^ K^-fl^^ 
tllll07BcD-v^ n K^'fli-^#Jlll07D-^<O^ia 

(1) j^m%m'^m^^<^wm. 

%mnhnm^^-!7^74 K^^k^ifelll07B^SKi:Lfcm^nofCo % 
JS^J 2 (3) X-mzJf^m^^-kmmJil (DE3) /pTC-DM^. i Xm2\ (DES) /pT7NS- 
CamAB^O^Jj^^ffift^T^^f^/y ^50^ g/mL^-^ti>L-BrothtM(l. 0%^^i^ b 

0.5%^*^=3r;^, 0.5%NaCl)3mL(^Aofcl5mL^(7)|*^.^M®L30°C 
T*20B#ra^ ^ 5 bfCo r (D®e^*^i^(^500 ii\.^TV y >50 /z g/mL^"^ 
tfL-Broth:ltJ*(1.0%/^i5^ h >y7°bV, 0. 5%^-S::i^^;^^ 0. 5%NaCl)50mL(^A 
o fc250mL^(Z)H:^ :7 y ;x |-;tit® L28°CT5B#rBlii h 5 it* b^ctt ^ lOOraM 
IPTG(isopropyl-j3-D-thiogalactopyranoside)^50AtU 80mg/mL 5-T 5; y 1/7" 
y>'@^^50/.L)li^»b. 25'CT20^P.1^i5i§«bfCo #btL»«l^^^ 
'L^5>Ii(5000rpm. 105>Fb^) Sf^^A&fCo r.ti^iooniMy :/St»jti^ 
(pH6.l)1.75mUz:»U ^tbt-80%i57"" y D>-;1.^250/z U 40rag/inL 11107B^ 
50ML^iPUfCo r5UT#bi^f:;^^^SJ^?^i^^28'C. 24H#rBlK^S$-li:fCo ^J^i^ 
t^200;iL^T-fe h y ;WmL-t:#m HPLClr-^:^' n ^-f K^^h'^tllll07B*3 
J;mil07DO»^aiJSLfCo ■?:«S^m^«4{3:^i-o ^fci. HPLC(OPLV>^ 

^=fe)fi^^ : Shimadzu HPLC lOAvp 
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ljyJ>^: CAPCELL PAK C18 SG120 ( ^ 4. GmmX 250mm) 
: 35% 7-^Y=^VV /KO-IO^T-) 
. 35%~65% T-fe h y;KlO~12^) 
65% r^y=^VV /K12~15^) 
35% T-ir b::^ b (15-20:0) 
: ImL/^j- 
;|tl±} : UV240nm 

yi lyi/:^^ 3 : 10 M L 

: 40°C 
^m^f^ : 20^^ 
j^^tBtrsI : 11107B 14.35> 

11107D 7. 95> 



*4 



mg/L 


BL21(DE3)/pT7NS-CamAB 


BL21 (DE3)/pTC-DM 


11107B 


636 


619 


11107D 


0 


71 



(2) W^^mfmMt--h(D-^^^yA K^^k^i|^11107D(7)Sl# 

24B#rBl^j^^LfcSj^??i^l.8mL(e:7j<4raL^;!jP;t. g^m^^/l/SmLT'llEl. 4mL-e2|Eltt 

taufco »W-^by 

fCo #b^f::aS^^iii^i='-^ hiJ^^^^-diJERCK Silicagel 60 F254 0.25mm 

; gM^9"/^) I- J: "9 iii07D^o. Wtfcio 

iH-NMR;^-<^ b;KCD30D,500MHz) : 6 ppm(^^, #fi^, l^-^^icKHz)) : 
0.87(3H,d,J=7.0Hz), 0. 88 (3H, d, J=7. GHz) , 0. 93 (3H, t, J=7. OHz) , 1.18(3H,s), 
148-1. 69 (8H,m), 1.33(3H,s), 1. 77(3H, d, J=l. IHz), 1. 82-1. 90(1H, ra), 
2. 05 (3H, s) , 2. 49-2. 60 (3H, m) , 2. 66 (IH, dd, J=2. 2, 8. 2Hz) , 
2. 89 (IH. dt, J=2. 4, 5. 7Hz) , 3. 52 (IH, dt, J=4. 8, 8. 3Hz) , 3. 73-3. 82 (IH, m) , 
5. 04 (IH, d, J=9. 8Hz) , 5. 05 (IH, d, J=10. 6Hz) , 5. 56 (IH, dd, J=9. 8, 15. 2Hz) , 
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5. 70 (IH, dd, J=9. 8, 15. 2Hz) , 5. 86 (IH. d, J=15. 2Hz) , 6. 3 (IH, d, J=10. 8Hz) , 

6. 52 (IH, dd, J=10. 8, 15. 2Hz)„ 

r (D'^M^ 3 y b P -/VV h 5 ;'v:li0BL21 (DE3) /pT7NS-CamAB^ o 7 
^ K^'ft;'g't)11107Di^btU?>t°-:i^}*#fe^^.?5?)^<3:^c<DlcML-r. psmAjSilJ? 
psiiiB^-atpBL21(DE3)/pTC-DMt*T{^. -^^ny-f K^jk^il^lll07D^;^bn^ t° 
-^tmh^f^o ^(O^h^^. psmA43j;t/psniB;aWiJ^P7'l' K^'ft^-a-^lllOTB 
^^blll07D--O^m^-P-^UTV^6^^^^^^l^^bTV^ao 

^JS{?!l5 : A-1544-fe;^7i:7 D — - v^'I^T^D^^f^^ 

(1) A-1544^*5!5©psmA*3j;t;psmB©M;^^'a^-raDNAirjtcOp^(-fe;l^7 

1 ^c:*^v^-rmif b:^c|B^iJ#-^ 1 ^itSSB^iJ^##i- bT. 5' 
Bglllf-'l' b^#;t3BLfcy7^-^-DM-BglF (SB^IJ##1 0) *3j;-0'5' 
Bglllf--^ htr#irabfc:7'7^-^'-DM-BglR (iB»-^ 1 l) ^Ixf+U^^bfCo 
^t^. ;i (D2m(0^y-^ (DM-BglF*5 ^ m)M-BglR) t 1 (D TltfcA- 

Takara LA Taq(S?@3t1i) iPCRiitliig*(Biometra|± T Gradient) :SrffiV^. ^'ft 
:|r98°C. 20#W. T=-y ^:J^^^63°C. SO^Pb^. #«^68°C. 4:9-ratT 5 S^Pft^ 
Sj^;^30|lI,#!9 5gLfCo 

^(^f^*^ psmA*3j:t>psmB^^tP^3.5kbp(D^^$(^DNA||rjt(J^T. DNADtK-- 

Eli:V^5);^)Si|^S$ttfCo ^cDPCRiii|isR«^s T:^f p-;^^>ll^?^lh^-:^^tt 
-C5>®UfCo ±IBOi|^3. 5kbp(^:^^ $<^DNAiffjt-El^T;^f {ii 
LT. SUPREC 01(^?@5t1±)f-J:oTlI|l|XUfCo 

(2) 7°y;^^ KpIJDMG(D«^ 

pIJ702^HM«(50inM Tris-HCl,pH7. 5, lOmM MgClj, lOinMv^^;^;^ 
;mO0mM NaCl)1^T0JP»mBgnnJ:J;"9?miiLT7°7;^^ K?i«^#:^Cc IH 
li^^MiI (1) TiffcDNAif Jt-El ^$lJPI^mBglIIl:1^^^k L. # ^i^f:lDNA»f Jt-EKT) 
^i-fbfe^r^'^^^ K»tl^^> DNA Ligation Kit ver. 2 ^ffiV^Ti^l^ 
Lfdo rtlt^ioT. psmA*5j:t>psmB©M^^I^§PtC-^^f ^DNAifJt-Eli. 7° 
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pi JDMG tm-f^) i:>m^ ^ f\^f^o 
(3) ±jvy^xi-=:-:y-!fmk-i^WvlWiM(omU 

|tf3l(2)T'li^Lfc:7°7;^5: KpIJDMG^^V^, A-1544:^%. Genetic 
Manipulation of Streptomyces:A Laboratory Manual. John Innes 
Foundation, Norwich, 1985^CtB^$:^^:rc:^^fe«V^ff^®^mUfCo 5 LT. 7° 
^ KpIJDMGT*?f^K^m$tL:rcA-1544/pIJDMG*S^^#f^o 

^Jfef?!) 5 (3) T#fc?f^Kfem#:A-1544/pIJDMG**. A~1544/pIJ702^. *5J;I/7t; 
<Dk-lhAm(OW.^nn-^. ^V^7"^>'25/zg/mL^■t^fSMNt«(;^^5'^^'P- 
X2%. :^Vl'=3-;^2%. 3i7;i^V?-b2%. m^^-^:^^.^%s NaCl 0.25%. 
CaC03 0. 32% pH7. 4) 50mL(D Ao fc:250iiiL^(7)H^ yy:^^ L28'C-e48B#ra 
mb. A-l544^t^«^;e-:^ b^:7°h:/^iP;t^£V^)o 
#btbfc®#it*^^©0. BrsL^'^ir>^ VU-fV >'25m g/mL^-^tfSMNit±^^50mL©A 
o fc250mL^OH:^ 7 7 = t^^© L28'CT'72Bt^^^ ho^^ \^f^ (^i. A-1544 

(pH6. 5) ^100 IX U 40mg/mL 11107B^50 m L» LfCo ^ 5 bT# 
^c^mit«?t^28'C. 12B#FBmJ^i^^^:^Co S^&?^200ML^T-fe b:=^by;HmLT' 
tttHL. HPLCT11107B*3j;Ij^lll07D»^SiJ^Lf::o ffiiJ^l^m^* 5 IC^t-o *fc. 

^^If^S : Shimadzu HPLC lOAvp 
^yJ>.: CAPCELL PAK C18 SG120 ( ^ 4. 6ramX 250min) 
: 35% T-fe h=- b y ;K0~10^) 
35%~65% T±Y=^ h y;KlO~12^) 
65% T-feb=^by/Kl2~15:^) 
35% T-feh::^>y;Kl5~20^) 
: liiiL/:^)- 
;|tl±3 : UV240nm 
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^ y : 40°C 

/^m^f^ : 20^ ■ 
^n^m : 11107B 14. 3^ 
11107D 7.9^ 

*5 



mg/L 


A-15441* 


A-1544/pIJ702|* 


A-1544/plJDMG^* 


11107B 


496 


651 


14 


11107D 


196 


0 


535 



psinA*5J;t/psmB^^tf7'7;^$ K^Sjf^^^^$nfcA-1544/pIJl)MG 
^fi. 7G<^A-1544;^l^i:b-<. 12mm(D^]t^'Cm2.7B(D^mm^^^^fc^ 
rtf*. psinA*5j:tJ«psinBO-fe7^7j5^a-:=^Vi/;5S, ^ u y ^ V^it^^UlOlB 
h 1 1 107D--O^mi-Rfi^T' ^^(^ b-r V ^ 5 0 

^il'^lJ 7 Mer-11107^ (PERM BP-7812) Safest 

(1) bWT" b 5 -fe;^ • t°-Mer-11107tt^fe#:(^DNA©PM 
iJ/Vl-a-^lo/o, *^nidf;;^o.4%. ^#rcdr;^l%:d^b^cCSt§Jfit-Mer-11107tt 

^mUh. 28°C. 3 0rBl±§«LfCo #b;i^fctf«^3000rpm. IO^^Pb^jS'L^ UT^ 
#:^^»6fc:o -^(^^i^d^bBlood & Cell Culture kit(QIAGENi±) ^ffiV^T^'fe^$ 
DNA^P^LfCo 

(2) -v-^ n^-f K^'fb^t)11107(Z?16i47Xm^li^'l4^^-t?)^>''''?i5'W^='- 
Ki-^DNACD$P5j-6^ffi^lJ<^^ n-:::i>'i:7^ 

7> bV^" b ^ -fex^ • y 7 -A3 (2) b P AP450 (CYP105D5) tm^^tl 

j;t/5D-lR (IB»-i-12) )^f5fl-Ut^bfCc 

=2\^^y(Dmh€^^M\^xmB^M^^fci^\^. m-^m.msi=c+G). y(=c+ 
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r(D2@(D7°7-^-^-(5Dm-3F*5j:t/5D-lR) ^ fu^X (l) trWciMer-lllO?^ 
^-fe'^DNA^x:/7°l/-^i:LTffiV^-CPCRSJS^^To:^Co PCR^j^;«^ Takara LA 
Taq(S^i5t1±)^PCRii'l'i^M(Biometra1± T Gradient) ^ffiV^. m±^98°C. 20 

,#!)3EbfCo •^(^^^^ |^300bp(Z)::)c^$^DNAllfjt(J^^T. DNAllfit-A2^ 5)^^ 

SUPREC PCR(St@it^±)^-J;oT01|XL?to 

\m b tlfcDNAif jt-A2©:^S@a^'J ^il^tfi" 6 ^ *c^DNAllr;t-A2 ^# ^ 
K^ti^i?— pT7Blue T (Novagenii) t-DNA Ligation kit ver.2(S 
^iit^±)^ffiV^TDNAtrjt-A2^^g;^L. :^li@JM109*^?1^«^mbfCo 
T y t° y ^ (50 At g/mL) s X-gal (5-bromo-4-chloro-3-indolyl- i3 -D- 
galactoside ; 40 At g/mL). IPTG(isopropyl-j3-D-thiogalactopyranoside ; 100 ^ 
M)^^tfL-Broth*^«(1.0%/^i5^bhyt/bVs 0. 5%^«:^=3e;^, 0.5% 

Naci. i.B%m%)^my^r.j^mmm^tif^i^mm^m^\.tc. ci^lt^^l 

fci?l^W^m^M<^ 3 p - :/ t'iX y (50 M g/mU ^^t^l-Bxothmitim 

(1%/^^ ^ hy7"b:/> 0.5%@|-S::3idr;:?., 0. 5%NaCl) Tt^* LfCo il^bfc?!^ 
K^^^M@«^®#:^^b:7°7;^^ ^$^=^5^ h (QIAfilter Plasmid Midi 
Kit,QIAGEN^±)^ffiV^T7°7;^5 KDNA(Z):$>||i»^^ff V\ -^*<Z)DNABlfJt-A2^ 

(3) ^ xn^=^>'^^tlfz.^Mm)^-h2(Dm.mW.n<Dm^ 
Itf^S (2) b;rbfcDNABfit-A2(Z)iiag3^lJ^DNAJlSSB^lJ^?W^m (PE 
Biosystems 377XL)^ffiV\ ^V^-^^t^-^- ' f-^^^^ ' ^/-^ 
^l^lfUf^o i^SiB^lJ^I=felfc^r^:i:^ PCREJJ&-t*iH>I$tLfcDNAilf;t-A2}^«^^S]-e 

/^ofc (iB^lJ#-^ 2 (D±:^K837~:^»1161#BSJo ^-:^y^'$i^fc:I^^IB(D 
325bp(DDNAiE^lJ©«t-}t|[ulBCTCR^J^;^©B#l::^ffi Lfc2M(D7 y-f -^-J^lM 
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(5Din-3F*3 J: U«5D-1R) \Z.m% ^f\^f^^h i)> m^-A^t^lo 

(4) DNAllfjt-A2(Djiia|S:^(^« , 

^])M(Dtyj^miW^'di:^^tifc(D-r:4 y^<-:^?cm(.MmT.mm. p. 591- 

SiB^lJ^±ii|'S> i57P-::^i/:i^\ iB^lJJ^|*TLfCc irfit^h, Mer-11107**^#,#: 
DNA((1)#B?0^^ K|St«(50mM Tris-HCl, pH8. 5, lOmM MgClj, ImMv^^;^;^ 1/^ h 
-yV, lOOmM KCl) t-tr^ypS^^BaniHI-e. H»ft'S(50inM Tris-HCl, pH7. 5, lOmM 
MgClg, ImMv;'^;^;^ l^-^ lOOmM NaCl) ^X^mmmmSaUX^^fl^W-imthfCo 

#fei^fc#^!JPI^m■^i^DNAifjt^DNA Ligation Kit ver. 2(S?i3t1i) lfffiV^T 

fdi:^. DNA»f>i--A2(^m«?lj56^fes •7''7-^-v-(7PIN-2F (iB^IJ##13) 

t>'6PiN-2R (sa^ij#-^7) )^w^um\^tz.o . 

^SfelC r 02S(^7°7 ^ (7PIN-2F*5 <t ■a«6PIN-2R) t ttllB(^ i BltJl^^k ^ "lirfc 
Mer-11107^^#,#:DNA^x:/7°l/- b i: LTjU^TPCR^J^^^tTofc, FCR^j^^ft, 
Takara LA Taq (Sffi^t^h) PCR±iil>g^S (Biometrai± T Gradient) lrffiV^. ^tt 
:^98'C. 20#rH^. T^-y :/i5^t#ft^68'C. S^^f^^T 5 2^|5^©SJ^;35II1,^ 19 31 

r ^1. SkbpO:^^ ^ (ODNAif it (DNA||Tjt-B2) i 1^1. 4kbp©^# ^ (75DNA 

|irjt(DNA^>i--C2)^Si|i|,gLfc;55^ ri^bf^. 7mitil^^^^1r^^ y^<^W^=^ 

- Ki- § DNA*3 j; m (D±m t T«^^^tf DNAMB^IJ ^^1- ^DNATfe 5 -Blt^tt 
r. (?5PCR±i^S^J^;:^^^=' bDNAllTK'-B2*3 .tU^DNAlIf Jt-C2^SUPREC PGR i^mM±) 

\z.X^xmiUhtco t«}^^^:#btbfcDNAif;^--B2fc'J;t/DNAilfJt-C2^::ov^T. m.mm 
^lJ^^I^JTi-?)^-S^»(^^DNAllf>i■^#Sf^:^s?)^-^ lulB(2) t P^tJlT'^;^ 5 K-< 

pT7Blue T(Novagen|t)s DNA Ligation kit ver. 2 (S^S^itii) ^ M^M 
M10m^^X^':^y^^ mM=3r:y f(QIAfilter Plasraid Midi Kit, QIAGEN|±) 
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(5) DNASlTit-B2(^l. 3kbpCDf--f X)*5j;t;DNAif>lt-C2(|^l.4kbp(Z)1h^X)(7) 

^a(PE Biosysteras 377XL)^ffiV\ • "f-f v^-^::^ 

7. jfeT^llf U i 5 (OM^ ^tf v \ DNAllrJt-B2*5 J; OTAlt 

jt-C2iS?lJ;?)^ b > @Bi?lJ#-§- 2 fC:^ ^ tlfc2329bp(D:SS@B^lJ(7)'ItfR^#fCo 

r(7)2329bp'l3C75^-y> • y-xV ^^^^ • :7W-A(0RF)^^^Lfc^::5^ 2 

W K^^^ =^ - K $ fix V ^ -5 r t ^^^f iJ 0J b fcc tb K <^ T 

?7^IB^ljmAST search^c:T:|^mbfc:^i^m^ iB^IJ#-^ 2 (^i^S420~±gSl604 

b D AP450 i «V^:|^@m4^^i-^395#I<^T 5 / 6 iJ' 

=i-Ki-50RF(OTs bpmA^V^5)/6S#^EL;^Co ^LTbpmAf*. A-1544**;0^fe^ 
HbfeipsmAOT^ yg?IB^lJ^^:ft^5^SV^tl|Ilt4^^L(t@Pt467.4%). $ fe^C^ b 

^ htc (t@|Ilt464. 8%) o r © r i bbpmAl&S^ b ^ p J>.?450^ ^ Z^(D7mitmM 

t.fchpmk(D-r<rm(mn^-^ 2 ©:^S1643~±I:S1834) l^{*3Fe-4Si5'^ 

1544^/5^ bMbfcpsmBcDT 5 y M^lJ^c:S^i^V^t@|Iit4Sr* b (tSUttSl. 0%) 
^^\Ly^huyV^'±:^ .■fey:^77-A3(2)O^h^ni>.P450(CYP105D5)ttl^ 

J;bi^6^i^V^tel^t4*^bfc(76. 2%)o ^(Otz.^. bpmB}^®^'^E3t^^av^, bpmAi: 

»j?!J 8 : bpmA*3 j; I/bpmB ^ O^f^ff ^mf*<^ft^ 
(1) Mer- 1 1 1 07t* * * (Z)bpinA*3 i tJ^bpmB ^"a ^l" ?> DNAif it (0%% 
^W!J7^;l*5V^TmJfbf^:iB«■§-2(D:^SlB?lJ^##^-L-r. 5' 
Ndelf-^ b^#;!]PbfcX7^^-07-NdeF (ia^lJ#^l 4) fcit/B' ^^^^fClSpel 
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r (D2m<7)y°y4-^- (07-NdeFjo J;m7-SpeR) t 7 (l) T:1#fcMer-11107t* 

^-fe{2^DNA&x:/7V- b i LTffiV^TPCRS^&SrfTofCo PCR^Jt^lt, Takara LA 
Taq(S^@5t^±)iPCRiil|'I^g(Biometra%l: T Gradient) ^fflV^, ^tttr98t:. 20 

:i Olt^s bpraAjo J;-a^bpinB^'^tj>?i^t)l. 5kbp(75^t $ (^DNAlIf it i&.T. DNAllrit- 
D2^;V>5):6SJii|>I$tbfCo r (^PCRiii|iSSJS:t^^^bDNA|ff>i--D2^SUPREC PCR(Sffi 

(2) ^ 5: KpTC-D07(D«^ 

pT7NS-CamAB(W003/087381#fll) trH^W^i^ (SOniM Tris-HCl, pH7. 5, lOmM 
MgClg, ImMS;'^^;^-;'^ W b lOOmM NaCl) tf^TftliPS^^Ndel SpeHc J; i9 ^ifli t 
X^y:^^ mitHlhm^fCo mm\^tti^ (1) T'#/cDNA»fJt-D2^^IJPS^^NdeI t 
SpelT'^i^bL. # btLfrDNAllTJt-D2<0r^{bJl^ i :7°7 ;^ ^ Kf^^l::^) t^s DM 
Ligation Kit ver. 2(Sli5t) ^ffiV^Tai,1§L/Co ::tbJ3:j;oT. bpmA*3 J; tJ^bpmB 
OM^^I^^t-'^^-r 2)DNA»tjt-D2 1 . y 7 ^ KpT7NS-CainAB t -Am^-^ritc 

m9. Bkbpof-^ X07°7 5 K (y'y 5 KpTC-D07 1 ^^1r^) tmm ^ t^tio 

(3) XmmMK^W^^l21 (DE3) /pTC-D07(7:)pM 

llf3S(2)T'liMbfc:7'7;^5 KpTC-D07$rfflV^T. :;k:J3i®BL21(DE3) V t:"^:/ 
bi-;KNovageni±)O^KS5mbfCo ^ 5 bT. ^ KpTC-D07T?l^Ktem$ 

tbfc^liSBL21 (DE3)/pTC-D07;i*^#fCo 

^Jfe^J 9 : bpmA:j3 J; tJ^bpmB ^ -D:kmMM^^^i^\^ ^^-^^^y^ 
-g^ilt) 1 1 1 07B(Z? 1 1 1 07D-^ O 

^JfefJ 8 (3) Xmfmn^^-^mmSL2l (DE3)/pTC-D07^.*5 J;tJ« 
BL21 (DE3) /pT7NS-CamAB^(7)^t^®-S:^T t'v/ P :/50 m g/mL^-^tfL-Brothi^ifi 
(1. 0%^^^ b 7° h O. 5%^ft^=3f o. 5%NaCl)3mL(DAofcl5mL^©f^ 

^W^-^S L37'CT20B#rBlS ^ 5 if « bfco r (oMM'^mto^mo IX L^T y \f'y 

V ySOM g/mL^-atfL-Brothtfillld. 0%/-^:^ b MJ 7° h 0. 5%il*:^=¥;^. 
O. 5%NaCl) 50mL(D Ao fc250inL^©H^ 7 7 ;^ :3 [^^g L32°C-e48# WIM ^ 5 i§* 
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Lfc^t^ lOOmM IPTG(isopropyl-i3-D-thiogalactopyranoside)Sr50MU 80mg/mL 
ti^CpHG. l)1.75inLlcMU. mJ-80%i^]; •feP-;^^250MU 40mg/mL "VtJ^ a 

K^'fli'^tllll07B:Jp<fctJ«11107D(75»lr?iy^L;rCo -=eo?|iJSIt:i:^*6 tsi^i-o 

^^^fSS : Shimadzu HPLC lOAvp 
ioyJ^: Develosil ODS UG-3 ( 0 4. 6mm X 250mm 3 // m) 
:45%~55% T^jJ^y-zV (0-5:9-) 

55% y i5'/-/K5~13:9-) 

55%~70% 7^ ^ y (13~175» 

70% y i$'/'-;^(17~2l5» 

45% y y -;K21~25^) 
$5f£5i : 1. 2mL/57- 
;iti±l : UV240nm 
y{ ly-JoL ^ g : 5 jLt L 





? : 40°C 






255> 






11107B 12. 2:9- 






11107D 4. 2^9- 










mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21 (DE3)/pTC-D07 


11107B 


162 


156 


11107D 


0. GO 


0. 78 



r (Djg^. =1 y b D-7^t'fe^;l^li0BL2l(DE3)/pT7NS-CamAB^-e{t-^i> n 7 
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tPBL2l(DE3)/pTC-D07^l:fi, -7^P7^ Ylhit^^inmO'd- ^ m^hflf^. 
1 0 : A-1560** (PERM BP-10102) ^^mB'^<Om.W^W^'^ 

(1) k-ihmmk^\t(omk(DmU 

^fllL. 28°C. 3 0rB^±§«Lfc:. #fetlf^t«tt$r3000rpm. W:^W\m'h\.Xm^ 
^^fefCo -^(^Sft^/ii^^bBloocl & Cell Culture kit (QIAGENli) ^ffiV^T^fef2|^ 

Kl-5DNA(^§P^6^iB^IJ(^i^ 

^ M^7°h^-fe;=^ . ■feVi:;&7-A3(2)<Z?^ f^nAP450(CYP105D5) 
ST^ymiB?0^#%t-UT. ^j'i}';^ • 7°7-f-^-(5Dm-3F (iB»^4) *5 
J;t>'5Dra-2R (gB?iJ#-^l 6) ) ^IStl-U^^LfCo 

3 K^-t^^Sfe^^^^^UT^J^tt^i^i^jafeiJe^JC, ?l^i^SS(=C+G). Y(=C+ 

T) -^fm bfCo 

r(D2il(Dy^7-r-7— (5Dm-3F*5j;t;?5Dm-2R) t ftf^S (D T#fc:A-1560t5|5^ 

'^Wmk-^T-^y-f^— b i: LTfflV^TPCRSj^;:^^f o/Co PCR^j$:«. Takara LA 
Taq(SMitli) iPCRiiiH^eCBiometrali T Gradient) ^ffiV^, ^t4^98°C. 20 

,1t^ML^C6 ^<Z)|^*, .^750bp(D:^t$ODNAiTJt(»T^ DNAlIf jt-A3 i V ^ 5 ) 
iii|>i ^ ^ (DDNAllTJt-A3}*7K@tjli^tt^^-t S ^ - Ki-^DNA 

(^_|fP^v.-^.^;5,pJ|g^^S^V^e PCR^jJ;J::TJftgbfcDNA||fjt-^A3^. ^^^m^-h . 
SUPREC PGR (Sri5tl±) ct o THrnX U/Co 

fetLfcDNAiTjt-A3(D:^SIB^lJ^jS=t)fi-^ t;!:^5ft©DNAifjt-A3^#^fc 
feiei, K^:^7i5'^pT7Blue T (Novagenl±) illDNA Ligation kit ver. 2(S 

^i5t^t)^ffiV^-CDNA||fjt-A3^^g^feL. ^J3i0JMlO9^ (Stratagene1±) ^ff^SIs 
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^ L ^(0%^ Tl^'i^'i^VyiSOn g/mL) s X-gal (5-bromo-4-chloro-3- 
indolyl- j3 -D-galactoside ; 40 n g/mL) . IPTG (isopropyl- ^ -D- 
thiogalactopyranoside ; 100 mM) ^^tfL-Broth^^«(l. 0%/^^ h h ]) y° V 
ly^ 0.5%^#^=^^^ 0.5%NaCl. 1. 5%*^) ^^VnT. ff^lsm^ttfc^li® 

g/mL)l:^tfL-Broth»Jt±i!i(l%^^^bM^7°b^/. 0. 5%0«:xde;;^, 0.5% 

(QIAfilter Plasmid Midi Kit. QIAGEN^t) ^ffiV^T7°7 5 KDNA(7)5>lll*M^fT 
-^*c^DNAif>i--A3^#fc:c 

(3) ^ p-^^^^^tlfcDNA»fJt-A3(^i^g@B^lJ(D^?=|ff 

ttrll (2) -e# b^^^cDNA»f jt-A3(^igSIB?'J^DNA«ia^ljmifSe (PE 
Biosystems 377XL)&ffiV\ " ' 

h fl o fz. mnm^ 3 O:gS616~i^Sl356#fi?0 o tbfclulB(7) 

741bp(DDNA@E^lJ(75«^C^tt^^ffi(DPCRSJ^?(^B#^^^^ffi Lfc2®*I(757 7^ -^-i^M 

j^;i-§DNAia^ij;&5^i±s$Hfc(^T% tm(o?cRm^xmmm-kzii^^(02mm(o 

fZo 

(4) DNAilT>t-A3(Djlia|S^«^^?*f 

ttflBO i *3 ^ . A-1560****(Z)7j<i?^b??&'S^^-t-^ y/N'^ Ki-^ 

DNA(Z)$P5a^e^@B?IJ^5^^^^^:^^^"^'-^ ://^--;^PCR?i(«X^14^. p. 591- 
593,1995¥)i-J:oT. ^ P-:^^^^|lfJt(^±»^^^ T«t-^^5S^S^^(^^ 

mun^mm. ^n-=.i^^. w^m^\^f^o i-fitih. k-mm^^w 

DNA((l)»J^^ KMfjr^(50nM Tris-HCl,pH8.5,10niM MgCl2,linM--:;i^^:^^ W h 
-;m00mM mi)'^\Z.i6\^Xmmm^^^lX\ L^«(10mM Tris- 
HCl,pH7.5,10mMMgCl2,lniMe^f-:^:^W V-JV)^\Z^\^xmmmmY.wlX\ m 
«(50niM Tris-HCl, pH7. 5, lOmM MgCl^, linMv^^;^;^ V'-f lOOmM NaCl) l^iZl 
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Ligation Kit ver. 2 ^ffi.V^T g S^^yclb^itfCo 

fte. mm)i-hd(Dmmmm^h. 7°7^-7-(5pin-2f (ib^ij#-^i ?) *5j; 

t;6PIN-2R (gB^lJ#^7) )^f^ff-U^^b/Cc 

r ©2ffi(Z)7°7 (5PIN-2F*5 j;OTlN-2R) t tulBtZ) g B^gjyt'fb ^-lirfc 

A-1560^^'fef*DNA^X>'7° W b t UTfflV^TPCR^^&^tTo^Co PCR^i^^f^^ 
Takara LA Taq(S?i5t1±) tPCRiii|iii^g(Biometra|± T Gradient) ^fflV>. ^4 
^gS'C. EOS^r^^. T^-y :/iJ^i:#ft^68t:. 5^rBltT52W(^M^S35|llM>9M 

r (D'i^M:. m. Bkhp(D±% $ (DDNA||lT>H- (DNAifJt-B3) i^3. OkbpO:A:# § ODNA 
iff it (DNAif jt-C3 i Ji^^l. 7kbp<D^^ ^ «DDNA|lT>H- (DNAlIf jt-D3) :OSi|i|is Ufc^S, r tb 

;i (T^PCRii^g^jStt feDNAiT>i--B3*5 j; tJ«DNAif it-C3 J; tJ«DNA|lf Jt-D3 ^ 
SUPREC PCR(SM5ttt)f-J:oTll]l|XLfCo <!kte:#btlfc:DNA»fJt-B3*3 j;t>m^ 
jt-C3j6 j;mNAifit-D3^^:ov^-r. i^SSB^'J^mJrf ^ t^S5*(^#DNA|Ffjt*# 
5fcfcl3:. lulB(2) K-^^ iJ'-pTTBlue T (Novagen^i) . DNA 

Ligation kit ver.2(SSm)> :^liSJM109^*3 it/T'^:^ 5 Kft^^^y b 
(QIAfilter Plasmid Midi Kit, QIAGENi±) ^ffiV^T. — :^4(Z)^DNA||fjt^#^Co 

(5) DNAliltjt-B3 (5i^4. BkbpOf-'l' X) . DNAirit-C3 (1^3. Okbp<Z)f-^ X) j; 1/ 
DNAiTjt-D3(|^]l. 7kbpOi^^ X) (OMMmo^M^ 

|tf]g (4) I'^f ^, tLfcDNAif jt-B3. DNAif jt-C3*5 J: t;DNA||f)T--D3(D:gSIB^IJ ^DNA 
±^SiB^lWjf^m(PE Biosystems 377XL)^ffiV^. • i^^ 

jU. i^^^a:,yy^^X-m^\^fCo r(D<t 5M^@B^'J^^^W^^fV^. DNAllfjt-B3. 
DNAl$^jt-C3*3 J;t;DNA!lrJt-D3©iB^iJ©'f:«>^b> iB?J#-^3 lc:^^tb/cl860bp(^m 

r©1860bpt<^^-:7V • iJ-xV^/i^^^ • 7l/-i^(0RF)^^^Lfc^r5> 2 
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ri~K-r?)ORF(OT> tpmAiV^5)^?>5^^^ib:^Co UTtpraAfl. ;^M/7°b5-fe 
;^ . -fe y 7 -A3 (2) b P •^P450 (CYP105D5) hW^^MT ^ J WmVi^ 
:t^^V^t@Pt4^:tL(t@l^tt77.4%). A-1544^;?)^^milLfc:psmA(Z5T ^ 7 StSB 
^IJtC ^i^^V^^@|Ilt4^^ (|gPt476. 6%)„ ^(OZ.}L ;6^btpmA}i^ h ^ P AP450 

t/ctpmA(Z)i-CTyifE(ia^lJ#-^3 ©«1399~i^Sl593) ^::{^3Fe-4S^^ :7°©7 
rr:l/K=^i>^yi^l^^V^^gP'l4^*i-S^^^^^K^=^"K1-^0RF(OT. tpmB^V^ 
5)-;6S#^SbfCo tpinB^S3>-Ki-^i5'i^^-^i^Kf*65i@(7)T^y^/?)^^5^c?i9^ A- 
1544*5^;i^f5 WLfcpsmB(DT 5 yg^SB^'Ji-S^ii^VN+BPtt^^LCtSl^ftSl. 0%) 
;^ Mx7°h^-irx^ . •fe!J;^77-A3(2)(D^b^nAP450(CYP105D5) im^$:Jx?> 

|lltt=Sr^bfc(82.5%)o ^(Ofz.)h. tpinB}^m^^K^l%av>, tpmA t ^{ClTKS^ilitr 

%W§\\ \ 1 : tpmA*5j:mpmBlr^off^®«{*<Z)j^j5fe 

(1) A-1560|*S5l5©tpmA*3j;mpinBOM;^^-a^i'^DNAif>t<?5pM 
^»J1 0^3:*3V^T^|^ffbf^:Sa^lJ#•^3(D±^SiB^lJ^##^-l-t^ 5' 

NdeIi^-^ ]>:^#;[]PL/c7°7^-^— tpm-NdeF(ia^lJ#-^l 8)*5J;I)^^5' ^l^ifS^^Spel 
b ^#iD Lfc7°7^ -^-tpm-SpeRdB^lJ*^ 1 9 ) LitJ^fe bfCo t*fe(-s 

r(^2®(??7'7-f v-(tpm-NdeF*3<fcmpm-SpeR) ^^WOl 0 (l) T#fc:A-1560** 
^-fej^^DNA^^yyi-— b ^ LTfflV>TPCREJ^?^tTo:r::o PCREJ^?{*^ Takara LA 
Taq(S?@5i1±) tPCRii*S^E(Biometratl: T Gradient) ^ffiV^, ^t4^98°Cs 20 

r (Dlt^. tpmA*3 J;mpmB^-^£p^l. 5kbp(D:^t ^ <^DNA|lf it (J^T^ DNAif jt" 
E3 i V ^ 5 ) ^Sil^g $ ixfco (OY^^mktmm^ bDNAif jt-E3 ^SUPREC PGR 

(2) :7°7:=^5 KpTC-tpmAB©=li^ 
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pT7NS-CamAB(W003/087381#B?,) ^H»tt (50niM Tris-HCl, pH7. 5, lOmM 

MgClg, IxMiy^irT. l/-f V-JV, lOOmM NaCl) "ti-r^lJPSSl^Ndel iSpeHC j; 19 f^'fbL 

Ligation Kit ver. 2 (S^@5t)^ffiV^T^^^LfCo r^xtcUzoT. tpmAjo mpmB 
c^M*^l^§!5lC-^^-r^DNA||fit-E3i. y^;^^ KpT7NS-CaInABi:^^ig|^$i^:rc 
»5kbpOi?-^X(7)7°7:^^ K(7°y;^^ KpTC-tpraABi:f^1-^):65^ll^tifco 

(3) :J^li«ff^Kl5«BL2l(DE3)/pTC-tpraABOp^ 

1 (2)l:«Lfc7°7:^^ KpTC-tpinAB^fflV>T. ::^MBL21(DE3) = 
^li:°7^i/h-fe;KNovagen^±)^?l^«fembfCo ^ 5 bT. :7°7;^ 5 KpTC-tpmABT* 
^ ^fz.±MW!L2\ (DE3) /pTC-tpniAB^^#fCo 
mmmi 2 •. tpmA*5J:■C;tpmB^^>o^|i®?l^«feml^^^^:J;Slll07BO11107D-- 
^^^^ 

tti^I (3) Xmfz.n%^W^MM'^h2l (DE3) /pTC-tpmAB^*. J; Xf- 
BL21 (DE3) /pT7NS-CamAB*5k(D<SJ^««^T > t'iX U V50 ^ g/mL^-a L-Brothi0il& 
b MJ7°f^^ 0.5%^«:3i^;^, 0. 5%NaCl)3mL(DAofcl5mL^Of* 
^WJ-Wb37°C-e20B#PHlMi: 5i$«LfCe ^ cDW■^:i#«I^^D500ML§rT:/t°v- 
y VSOaz g/mL^-ttfL-BrothJ:«(l. Oyo/^iS' b h ^ 7" h 0. h%m%^^:^. 
0. 5%NaCl) 50mL(DAo fc250mL^(DH^ yy^^ L32°C-t:^40#ra?I t 5 tf* 

L/^c:=^^ lOOmM IPTG(is.opropyl-i3-D-thiogalactopyranoside) ^50^U 80mg/mL 
5-T ^ / 1^7* y :/^^50 M Ljli5ffc^*P 32'CT'5B#rHl^ i 5 \^f^o # tbfc 
Jt*Ti5^S'iL^57^li(5000rpm, lO^^f^^) ®#:^*&:rc:o m^lOOmMy 
ti^(pH6.l)1.75mU::ML. mt-80%^y -^^-^^^250^11. 40mg/mL 11107B 
^12.5ML»LfCc r5bT#bnfc:^m^J^??^^28°a 24B#r.1Si^;^$ii:fc. 
SjJ;wt400AtLlf7^ iJ^y-^^eOOMLT^ttttib, HPLCTnil07B:33 j;mil07D©*lriJ 

^tlT^* : Shimadzu HPLC lOAvp 

ijy J\ \ Develosil ODS UG-3 ( ^ 4. 6inmx250nim 3 ju m) 
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: 45%~55%7< ^ ; -;V(0~5^) 
55% 7< ^ 7 -;K5~13:^) 
55%~70% p« ^ / -;K13~17^) 
70% J (17~21:9-) 

45% p< 7 -/K21~25^) 
: 1. 2mL/5> 
;!tai : UV240nm 
4 -y-y^ ^i/B : 5 /z L 

:j^7 7.^?i.it : 40°C 
:$)-^|f : 25^5^ 

j^^Btf^^ : 11107B 12.2^ 

11107D 4.2^ 



mg/L 


BL21 (DE3)/pT7NS-CainAB 


BL21 (DE3)/pTC-tpmAB 


11107B 


141 


128 


11107D 


0 


18 



-(Ol^^. 3i^hP-;VT'fe?)^li®BL21(DE3)/pT7NS-CamAB*Si5Ti^lll07D© 

^'^^ (^#btL^^;6^orc(Dt^^^LT. tpmA*5j;mpmB^^tfBL21(DE3)/pTC- 
tpmAB|*-e}ts 11107DOt-^d^#btLfCo r(D^:i:j;»9. tpmA*3 Jct/tpmB^S 
11107B^^felll07D-•©^m^-P•^l-■^V^?) r ^^P^LTV^^<. 

mmmi-2> ■. ^;l'y^n-=^ym\^^^y^^'^^^^-^^^ 11107HcD 
11107CB^(O^^ 
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11107CB 

(1) fmmM^Ri^^^^(omm 

;;^^t'p_X2.0%. ^;v=^-::^2.0%. :kaJ^ (^^y^7°n) 2.0%. mm 
31=3^;^ 0.5% s CaCOj 0. 32%/?i='b>^? 6 pH 7. 4 (DiW^Pi^L. 250mLOH^7^ 

y^=^K25nL(Dim^An. 121°C-t:- 20 5>r.^MM bfCo ^(0^^"^:^^ V 
Uy° b ^-^^it 25mg/L \Lf^^X 0 A-1544/pIJT)MG ttSri*l^» 

it) 1%^SL28'C. 220rpmT'3 HPpI. @«it«^tfofCo ^(DSW^I^^Ill 
mmm<Dmimi%m\lh. 28°C. 220rpm-T'2 BPh^. ^tfa^tTofCo 

mTm. immT^-hmw^m'b'mx^mmu ph e.s^y ^Mfi^t20mLM 

^iLfCo ^(Dmmmm^mWmom (lOOg/LDMSO^?^) ^«^2000rag/L 
b 28°C. 220rpm T 16 B^fp^^ilrSJS^^To fdo 

(2) ?f^Wl5^f*-SJ^^:^^^'fe'^'^^ ^ K^'fl^'g't) 11107CB 
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bi^* 7:7^ — (MERCK Silicagel 60 F254' 0.5mm MMW. ; : T 

■fe h y = 1: 1) J; ^) f*ML. 11107CB ^ 119. 5mg W^o 
ESI-MS m/z 573 (M+Na) + 

^H-NMRT.^iJ' h;KCD30D,500MHz) : 6 ppm #ltit, Jj^-^^ic J (Hz) ) : 

0. 81(3H,d, J=6.7Hz), 0. 89 (3H, d, >7. 0) , 0. 94 (3H, t, J=7. 4Hz) , 1.25(3H,s), 
1.30-1. 20 (lH,m), 1.33(3H,s), 1. 55-1. 40 (2H, m) , 1. 65 (IH, dd, J=6. 3, 14. OHz) , 

1. 75 (3H, s) , 1. 88 (IH, dd, J=5. 4, 14. OHz) , 2. 07 (3H. s) , 2. 68-2. 40 (4H, m) , 
2.89(lH,m), 3.5l(lH,m). 4.51(lH,m), 4. 97 (IH, d, J=8. 6Hz) . 

4. 99 (IH, d, J=9. 3Hz) , 5. 30 (IH, dd, J=9. 7, 15. 2Hz) , 5. 52 (IH, dd, J=9. 4, 15. 2Hz) , 

5. 58 (IH, dd, J=l. 9, 15. 5Hz) , 5. 78 (IH, dd, J=2. 8, 15. 5Hz) , 5. 85 (IH, d, J=15. 3Hz) . 

6. 07 (IH, d, J=ll. OHz) , 6. 51 (IH, dd, J=ll. 0, 15. 3Hz) 
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y^d'\fn-y<2.Q%. 2. 0%. i<S.^ 2.0%. 

rn:3r;^0.5% . CaC03 0. 32%;?)^ b ^'cC 5 pH 7. 4 250mL(Z)H^7 
7 ;^ n Jc: 25inL (Digife^Atl. 12l'"C-e 20 ^^PbIAD^® UfCo C ©igi-llltc:^^;^;^ 

M/7° b 25mg/L tCJ^C^ J; 5 l-^>t)P A-1544/prjDMG m^W^M 

#J;^ 1%^11L28°C. 220rpm 3 0 FhI a#tf*^tTofCo ^(OmM'mM^^ 
W\W.(Om.l^(0'^Mz.\%WM\.. 28°C. 220rpm T 2 0 ThI. ;*:i§*^^fofCo 
»T^. ±t'*IS;6^be^*:^3i'L^^mT'*0L. pH 6. 5 O y ^-St^^S 20mL tc: 
WLfCo r(D@«Mfc:SElll07L (lOOg/L DMSO^Tt) 1600mg/L 
S 0: 5 ^^is;!]P U 28°C. 220rpm T 16 B^rB^^^E^S^tTo fc, 

(2mW^i^#:SJS^^>?'^b<^■^^^ "^y^ K^^b-a^i^ 11107CG 

;V'T*2ll]ttli!UfCo ttmiS^?ili^^ ^li^n-^-hi^^^^- (MERCK 
Silicagel 60 F254' 0.25mm \ b/l-^^^ : T-fe h V=l:l) \Z.^y)^m 

11107CG ^ 25mg#f::o 
ESI-MS m/z 633 (M+Na) + 

^H-NMR;^-<^ byP(CD30D,500MHz) : 6 ppm #fiit, l^-g^Smj (Hz) ) : 
0.88(3H,d. J=6.7Hz), 0. 90 (3H, d, J=7. OHz) , 0. 94(3H, d, J=7. 4Hz), 1. 18(3H, s), 
1.30-1. 20 (IH.m), 1.34, (3H,s), 1. 56-1.40(2H,m), 1. 66(1H, dd, J=6. 2, 14. OHz), 
1.79-. 169(2H,m), 1. 81 (3H, d, J=l. OHz), 1. 86(1H, dd, J=5. 4, 14. OHz), 
2.05(3H,s), 2.08(3H,s), 2. 52(1H, dd, J=4. 2, 15. 2Hz), 2. 64-2. 55 (IH, m), 
2. 67 (IH, dd. J=2. 2, 7. 9Hz) , 2. 78 (IH, dd, J=3. 0, 15. 2Hz) , 
2.90(lH,dti J=2.2, 5.6Hz), 3. 52(1H, dt, J=4. 4, 8. 8Hz), 3.75(lH,m), 

4. 98 (IH, dd, J=2. 8, 11. 3Hz) , 5. 08 (IH, d, J=9. 7Hz) , 5. 13 (IH, d, J=9. 6Hz) , 

5. 61 (IH, dd, J=9. 9, 15. 2Hz) , 5. 75 (IH, dd, J=9. 7, 15. 2Hz) , 5. 88 (IH, d, J=15. 3Hz) , 
6. 13 (IH, d, J=ll. OHz) , 6. 54 (IH, dd, J=ll. 0, 15. 3Hz) 
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1 . ^. ( I ) 




11107B (I) 

^ (II) 




A -i:' fc o T . 16 iiL7mimmmk ^ s ^ ^^/-^ ^ ® ^ l < 7 3. k ^ >- ^ 

2. TlS<Z?(a). (b)^:^c{^(c)-tr:^$tl?)ff*^l|BttODNAo 
(a) n 7^ mit-^^ 11107B © 16 j47j<^'fli^*Sti^^i-S ^ ^^-^"^ 

Ki-^DNA-e&oT. ia^lj#-^ 1 1322 ;0^bilS2548 
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^^mm^^3(Dm.m 172 t^^M^ 1333 -^x-co^mi^f^M&mm^h-^i^^ 

(i) ttimia)X'^^MDi^At:^h])yi^^yv fi^WTx-^^^ y ¥^ XL. 

(ii) -=7^ n Km^b-^t) 11107B (7) 16 jS:7Km'fb«?E&t4^^1-S ^ 

]./^^jiii-f-^vN^7^y ^?VXL/£V^;5S, |titB(a) ^fc{^ (b) T^^^H^DN A5C J; 
DNAo 

3. ft3^Il2fB«feODNA{CJ;i9 =i-K$ti.Si?'^^^:i^Wc 

4. it^3S2|5«<7)DNA^m^tt-6Sil^»*f^f*im^iZ.^»I40|i;^ 

6 _ 2 ICffift $ tlfc D N A ^ ^ t ^.C ^ D N A ^ 7° o -7^* 

7. TfS(^(d). (e)^fc«(f)-t?^$;l^?)ft3Jt^ltB«(^DNAo 

(d) 7a:l/K^v'^^='-F-rSDNATfcoT. @B?IJ#-^ 1 OitS 2564 
bits 2761 ^-et^a^Lfci^SlB^lJ. ia^lJ#-^2 1643 t^h^m 1834 ^ 
t?(?55S5i^Ufc:S£@B^lJfc^<fct;@a»-i- 3 1399 /5=^fe±tS 1593 ^-e(Z)5g^L 
fc:feS@B^O b 1^ J: 19 ^ 6 D N Ao 

(e) ttl|B(d)-e^^tU?)DNA(^«{*-efeoT. 

(i) ttjiB (d) ^ D N A t ;^ h y ^^^^ ^ .^ ^cC^frT-e/N^ 7^ y x l. 

(ii) 7^1- K=3r v'y«^^-r^ ^^-^^^ - D N Ao 

(f) %m'^rv(Dmn(^t.)b. lufB(d)l::^$tbSDNAi;^by>'i^^>' 
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DNAo . 

1 1. |f*il7fc:f5«$HfcDNA^>L<«-^0-^P;^)^b^ce?)DNASr-7°n- 




Rl6b^ Rl7a^ Rl7b^ R18^ R 2 0 a ^ R20b^ ^2 1 . ^ ^-^-^2 1 h J^^ 

(1) 7K*i^.^. 

(2) emS^^UTV^T^3^V^Cl_2 2^^^=^^^S^ 

(3) -OR Rtt 
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2) Cl_2 2^-^l^=^^^'*^ 

6) Cy-isTn^/^S^ 

7 ) c 3^«S^oT/i-;^7 7 ^ 

8) -COR'=° (^^^. R'=°}^emS^^b■CV^T^5^V^. 
8-1) 5MS/=&V^bl 4m--TDTy-;^£. 

8-3) ^ma C 2 - 2 2 7" =^ ^>S> 

8-4) C 6 _ 1 4 7 y ^ iXS. 

8-5) 5 Mlt3^=eV> L 1 4 A3t^-r P T y -7^:^=35^ v'£^ 

8-6)3m^cCV>bi4m'^^m^^#:^=it*S^*i") ^ 

9 ) C 1 _ 2 2 7'^l^=^^^^^^53>c^yva, 

1 0)C6-i4^ J^^^'^^^^^^^^* 

1 i)-s i R^^R^'R^' R^\ R^2*3J;tJ^R^'ftl^-*:^-«M 

(4) /ND<f:/M-?- 

(5) -RM-NR"^R^2 

1) lRl-^f^}W^oT. 

l-l)7K^JF.^t5L< « 

l-2)mm»^^b•rv^T^i^v\ 
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(i) Ci_2 2'^^l^=^^^*> 

(ii) :^l&fPC2-2 2T^^=^^^S> 

(iii) C2-2 2^^^*^^^^* 

(iv) C7_i5Tn^/l'S> 

(v) c 3 _ 2 3 T ;v:;^7 y ^ 

(vi) C6-a4Ty-/l-S^ 

(vii) 5Ali3^cCV^Ll 4M3t^•7"^Ty-/^S^ 

(viii) C7_2 2"^^^^=^^^*> 

(ix) Ci_2 2^^^^^^^^^=^^^^*^^<^* 

(x) Ce-i4T])'-^^:^^^^=-^^^^^ir-^\ 
fcfcU 

R2iajb'J;tJ«R2iM*-^t-''<CoT. (i)^hV«at (=o) ^tc},t{ii)it^iy 
R^^Mt7K^il-7-^*i-; 

R2i = }t 

(1) 7K*M-?*fc{t 

(2) • 




1) 7K*JI^^ 
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2) Ci_6T/^=¥/^S. 

3) -OR i^^. RtttfJtB(^E*^^i"5) s 

5) /ND^^VM^ 

R21«j8j;t;R21b,^i*-^^^.-:j^^R22aj^>j;y?R22b(^^*^^;^,_^^^S- 



R 2 j: tJ^R 1 0 ID- ^ fc }^ o T . TK^Ii-T- 1 }i C 1 _ 2 2 T ;v=3f.yps 

R3\ R3\ R5a^ R5b^ R6-*5j:tj^R«''«|ll-tfc:fW=e<3T. 

1) 7j<*J^.^. 




(1) ^ (GM-I) T'^^ttSS 




(GM-I) 
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2) t KD=^^/S^ 

3) SmS^^LTV^Tt^V\ 

3-1) Ci_2 2^71- 

3-2) Ci.gzT/V-^^Sri;/^^ 
3-3) C6_i4Ty-/^;^=¥iyS 
3-4) 5M^^.eV^Ul 4M=S--xnTlJ-/V;^=^>^S> 
3-5) Cr^.^^r^i^io Jy( j\^::^^'-ym. 
3-6) C7_igTn^y^:t^v^a 
3-7) C3_2 3:^l&fPTyv;^y^/^;^^v/a> 
•3-8) -OCOR'=° R'=°}ttfil5(7)E*^^-t-§) ^ 

3-9) Ci_2 2"^>'^=^>'l^^'"^^^''^^'^^^^^ 
3-10) C6_i4Ty— /V;^/^*:^/!^::^:^^/* 

3_11) -OS i R^^R^^R^' (^'^•^ R = \ R = '*5J;y^R = ntBtllBOE5* 
^^1-2)) ^ 

4) /M=jy>M-^ 

5) -RM_nrN1rN2 (^41, RM^ RNi:j3j;t>*RN2{^|tj|H(^^g^^;|-|- 

?)) 

R5«*3<3;tJ^R^M^-ltJ3:5^eoT^bv«5t (=0) ^WM\^xhk\^ \ 
R ^ ^ *5 t/R ^ T. :^ t°P ^^^^S^fcf^^idp y ^ 5^ w 

R^«*5j;t/R^^f^|I]-*f::fW£o-C. 7j<mi^f-*/c«-OR« (sS^-^s R" 
(2) ^ (GM-II) 
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(GM-n) 



(^■t". R\ R'\ R''*5J;tJ?R'°{« (GM-I) 

(3) ^ (GM-III) T'^^tt^S 



(^^^ R\ R^\ R'\ R^\ R^\ R'\ R'^jSit/R^"}*^ (GM-I) 

(4) ^ (GM-IV) 




(GM-IV) 



(^41. R\ R«\ R'\ R^^jei-o^R^"}*^ (GM-I) ©^ttti^ft-efc 
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(5) ^ (GM-V) 




(GM-V) 



(5^'t>. R'^*5j;-o«R'°}t^ (GM-i) (D^mtmmx-h 




(5^4'. w. R^\ R'^\ R''% R''\ R^°% R^°^ R^'^ 

R2i=jb^j;t;G-f^5S:: (III) (D^a^P^^St) 
14.^(III-a) 
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(Ill-a) 



H ^ H 

lt7mm'¥'1^fc\tT±'f-;\^mt^mir) X-^^ti^i\^^%it:. ^(iv-a) 




(IV-a) 



W . R^' . R^' :feJ:t/R'' «^ (Ill-a) (D^mtmmx^h^) X^T^^tl^ih 

15.^ (Ill-a) (Dit^!!^(D. ^(IV-a)<D'^b'^tl-^<^^l^^-*5V^T. 
(1) . 
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r5\ r6' j3j;t>*R7' ^S7X^Jl^trfc^fk^ti. 

(2) 
(3) 

rs' *3j;t;5R^' :aS7K^JI-7-s R^' ^ixST'fe6^li^^fe^ 
(4) 

5-4 w y-\ ^ 

(5) 

W R'\ R^' ^^UR''' t^T^mm'^'X'h^it^m. 

(6) 

5:^4 ^t^^g^, 

W ^a^rait^. rs' *3J:t>^R«' ,^S7K^i^^, R7" ;&ST-fef-;PST'fc5^b'^i|^^ 
(7) , 
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(8) 



(9) 



(10) 



(11) 

(12) 



5-4 mm^. w 




r5' ;6ST-fe h^i^S^ R^' Kn=3f-iySs R'' ;6ST-fe9^/vST*fe2)'fb-a-tl 
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SEQUENCE LISTING 

<110> Mercian Corporation 

<110> Eisai Co., Ltd 

<120> DNA related to hydroxylation of macrolide compounds 

<130> 04063PCT 

<150> JP 2003-396828 
<151> 2003-11-27 

<160> 19 

<210> 1 

<211> 3793 

<212> DNA 

<213> Streptomyces sp. 

<220> 
<221>.CDS 

<222> (1322).. (2548) 

<220> 
<221> CDS 

<222> (2564).. (2761) 

^^^^'^ctgcagctcg acgtgcgggt cggacttcac gttgaagtac cagaccggat gcttgggcgc 

_ -* »m»:».m4. n n o.«^#*4-/%rv4'rf/» f r» rvfi /» Of O f P O Of r CTCTr O" f 



60 



ULBUdgULl/B aU6l6V.esei. 06Bai.ituuu ei.i&""Oi"v yv.o>*v«<oox - o 

accgcccagc gaggcgaccg ccgcgtaact cccctcgtgc tcgacccgca tcagcggcgt 20 

cttgcggatc tttccgctgc gcgcgccccg ggtggtgagc acgatgaccg gcagcccggt leU 

gtcccgcagc gtggtgccct tggtgccccc ggaactctcg tacagctcga cctgctcgcg 240 

cacccactgc gtcgggctgg gctcgtactc gccctcaagt ggcaagggat ccgtctcctt 300 

cgtcggtccg gcggatggtg ctccggacgg tcccaactcc cgcggccgcc cggatcatcc 360 

gtaccgcatg ccccttcgcc cgagcgggtg atcaccgttc cggccatccg gtcgtccgca 420 

ccgcgagcac caggatcacg gcgctggaga gcagggccgt gaccagccgc ccccggtggc 480 

ccgtcagggc gcgacccagc agcgcgcccc cgcccgccag cagtagctgc cagctcgcgg 540 

acgcggcgaa ggccgccgcg gcgaacaccg cccgtttcag cggccgtgcc gcaccggcgg 600 

cgccgctgcc gagcaccagc gccacgaagt agaccaccgt catgggattg agcagggtga bbO 

tcccgagaag gccgagataa gcccctgccg cgcctggaac cggccgttcc gggcgggtgg 720 

tgagccgatg ggcgcggtac tgccgcaggg cgagcagcgc cgcccgcagc gcgagcaccg 780 

cgaggaccag cgccgaggcc cagcgcagcg ggtccagcac cggccgcagc tgtgccgcga 840 

gggcggcgcc gcccacggtc gcgagcagcg cgtacagccc gtcggccgtg gcgacgccga 900 

gcgccgccga ggcgccggtg cgcagcgagg tgcgggcggt gagggagacc agataggtcc 960 

cgaccgcgcc gacgggcacc gcgatgccgt acccggcgag caggcccgcg agcagcgcgc 020 

ccgtcacggg cgtgcgggac tggttcctcc ggggacggcg gggctgctgt cggcccggca 080 

ccgcgggggc ggtggcagcg ggcgtcggca ggagggaggc tgtaggaggc atgggccgat 140 

cctggggccg ccgcgcccgc accggcaaat gaattacggc gcgttccagc ccccggccgg 200 

ctcgctcttc ggccacttca ccgcgtacgg cgatctggcc gaacttgctg tcgccccata 260 

ggtgcctcgg gcatctaatg aagatcggca cgacgcacct cttcgtctgc gaggtctttc 13^0 

c atg acg gaa ctg acg gac ate acc ggc ccg ggg acc ccg gcc gaa 136b 
Met Thr Glu Leu Thr Asp lie Thr Gly Pro Gly Thr Pro Ala G u 
1 5 10 15 

ccc gtc gca ttc ccc cag gac cgc acc tgc ccc tac cac ccc ccc acc 1414 
Pro Val Ala Phe Pro Gin Asp Arg Thr Cys Pro Tyr His Pro Pro Thr 

20 25 30 

gga tac ggc ccg ctg cgc gac ggg cgc age ctg tec ege gtc ace etc 1462 
Gly Tyr Gly Pro Leu Arg Asp Gly Arg Ser Leu Ser Arg Val Thr Leu 

35 40 45 

ttc gac ggc cgc gag gtc tgg atg gtc acg ggc cac gcc ace gee cgc , 1510 
Phe Asp Gly Arg Glu Val Trp Met Val Thr Gly His Ala Thr Ala Arg 
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50 55 60 

gcg ctg etc gcg gac ccc egg ctg tec acc gac cgc ace etc ceg gge 
Ala Leu Leu Ala Asp Pro Arg Leu Ser Thr Asp Arg Thr Leu Pro Gly 

65 70 75 

tte ccc gtg ccc acg gcc cgc ttc gcg gcc gtc cgc gac egg egg gtg 
Phe Pro Val Pro Thr Ala Arg Phe Ala Ala Val Arg Asp Arg Arg Val 
80 85 90 95 

gcg ctg etc ggc gtg gac gac cog gtc cac cag acc cag egg egg atg 
Ala Leu Leu Gly Val Asp Asp Pro Val His Gin Thr Gin Arg Arg Met 

ICQ 105 110 

atg ate ccg teg ttc acc etc aag cgc gcg gcc ggg ctg egg ccc acc 
Met lie Pro Ser Phe Thr Leu Lys Arg Ala Ala Gly Leu Arg Pro Thr 

115 120 125 

ate cag egg ace gtc gac ggg ctg ctg gac gcg atg ate gag aag ggg 
lie Gin Arg Thr Val Asp Gly Leu Leu Asp Ala Met lie Glu Lys Gly 

130 135 140 

ccg ccg gcc gag ctg gtc tec gcc ttc gcc ctg ccc gtg ccc teg gtg 
Pro Pro Ala Glu Leu Val Ser Ala Phe Ala Leu Pro Val Pro Ser Val 

145 150 155 

gtc ate tge ggc ctg etc gge gtg ccg tac gcc gac cae gag ttc ttc 
Val lie Cys Gly Leu Leu Gly Val Pro Tyr Ala Asp His Glu Phe Phe 
160 165 170 175 

gag gaa cag tec cgc aeg ctg ctg cgc ggt ccc acg gee gcc gac teg 
Glu Glu Gin Ser Arg Thr Leu Leu Arg Gly Pro Thr Ala Ala Asp Ser 

180 185 190 

caa ggg gcg cgc gag egg etc gag gag tac etc ggc ggg ctg ate gac 
Gin Gly Ala Arg Glu Arg Leu Glu Glu Tyr Leu Gly Gly Leu lie Asp 

195 200 205 

gae aag gag egg cag gee gaa ccc ggc gac ggc gtc ctg gac gac etc 
Asp Lys Glu Arg Gin Ala Glu Pro Gly Asp Gly Val Leu Asp Asp Leu 

210 215 220 

gtc cac cag egg ctg cgc acc gge gag ctg gac egg cgc gac gtg gtg 
Val His Gin Arg Leu Arg Thr Gly Glu Leu Asp Arg Arg Asp Val Val 

225 230 235 

gcg ctg gcc gtc ate ctg etc gtg gee ggg cac gag acg ace gcc aac 
Ala Leu Ala Val Me Leu Leu Val Ala Gly His Glu Thr Thr Ala Asn 
240 245 250 255 

atg ate tec etc gge ace tac aeg ctg ctg egg cac ccc ggc egg ctg 
Met lie Ser Leu Gly Thr Tyr Thr Leu Leu Arg His Pro Gly Arg Leu 

260 265 270 

gee gag ctg cgc gcc gac ccg gcg ctg ctg ccc gcc gcc gtg gag gag 
Ala Glu Leu Arg Ala Asp Pro Ala Leu Leu Pro Ala Ala Val Glu Glu 

275 280 285 

ctg atg egg atg etc teg ate gcg gac ggg ctg ctg cge ctg gcc ctg 
Leu Met Arg Met Leu Ser lie Ala Asp Gly Leu Leu Arg Leu Ala Leu 

290 295 300 

gag gac ate gag ate gcc ggc gcc acg ate egg gcc gge gag gge gtc 
Glu Asp lie Glu Me Ala Gly Ala Thr Me Arg Ala Gly Glu Gly Val 

305 310 315 

ctg tte tec acc teg ctg ate aac cge gac gag tee gtg ttc gac gac 
Leu Phe Ser Thr Ser Leu lie Asn Arg Asp Glu Ser Val Phe Asp Asp 
320 325 330 335 

ccc gae ace ctg gae tte cac cgc tec acc cgc cac cac gtg gcc ttc 
Pro Asp Thr Leu Asp Phe His Arg Ser Thr Arg His His Val Ala Phe 

340 345 350 

ggt ttc ggc ate cac eag tge ctg gge cag aac ctg gcc cge gee gag 
Gly Phe Gly lie His Gin Cys Leu Gly Gin Asn Leu Ala Arg Ala Glu 

355 360 365 

ctg gag ate gee ctg ggc acg etc ctg gag egg etc ecc gge etc egg 
Leu Glu Me Ala Leu Gly Thr Leu Leu Glu Arg Leu Pro Gly Leu Arg 
370 375 380 
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1558 
1606 
1654 
1702 
1750 
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1846 
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1942 
1990 
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2182 
2230 
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Ctg gcc gcg ccc gcc gag gag ate ceg ttc aaa ccc ggc gac acg ate 2518 
Leu Ala Ala Pro Ala Glu Glu lie Pro Phe Lys Pro Gly Asp Thr lie 

385 390 395 

cag ggg atg ctg gaa etc ccc gtg acc tgg taa gaggctctgg te atg cac 2569 
Gin Gly Met Leu Glu Leu Pro Val Thr Trp Met His 

400 405 410 

ate gac ate gac aag gac cgc tgc ate ggc gcc ggc cag tgc gcg ctg 2617 
lie Asp lie Asp Lys Asp Arg Cys lie Gly Ala Gly Gin Cys Ala Leu 

415 420 425 

gcc gcc ccg ggc gtg ttc acc cag gac gac gac ggc tac age acc ctg 2665 
Ala Ala Pro Gly Val Phe Thr Gin Asp Asp Asp Gly Tyr Ser Thr Leu 

430 435 440 

etc ccc ggc cgc gag gac ggc ggg ggc gac ccg atg gtc egg gag gcg 2713 
Leu Pro Gly Arg Glu Asp Gly Gly Gly Asp Pro Met Val Arg Glu Ala 

445 450 455 

gcc cgc gee tgc ccg gtg age gcc ate egg gtg ace gaa ccg gcc ggc 2761 
Ala Arg Ala Cys Pro Val Ser Ala lie Arg Val Thr Glu Pro Ala Gly 
460 465 470 475 

tga ggcggggccc ggcggccgeg gcccgetgee gggaeegecg tteecagttc agtagg 2820 

gtcgtgcgat gacctcacag gccgggaagc ccttcctcta cgtcgtegtc tgcgcggccg 2880 

ggaccgccgc cggagtcace acgctgatcg gcgccgccca ggcgcgggge tgggaggtgg 2940 

gggtcctggc cacgccggtg gcgatgggcg ggttcttcga cacggctgcg gtcgaggaga 3000 

tgacgggccg gcccatccge tcggectggc gctcgeegge egatcegegc ecgttcccgc 3060 

cgeegggegc cgtggtggtg gcgeccgeca cetteaaeae egtcaacaag tgggeggecg 3 20 

gtctegcega cacgctcgcc gteggeaege tctgegaggc ggegggeete ggegtgcega 3180 

tegecgtect gccctgegtg gcggaegcge tggcegceea eccegegtac egggagggee 3240 

ttctccggct gcgtgggatg ggcgtcegct teggegagee gtacgceggc ccgecggggg 3300 

aggacggcga ggeggaeggc geaeggcccg ggttcgcctg ggagaacgec ctggacctgc 3360 

tggagegggc ctgaaeeegc tecccgacce gtagggcctg tctgacactg tcagacaggc 3420 

cctaacggca ggtcagegce ggeecggeca geatgccgcc ggtgtagagg tcctggcccc 3480 

gcggcagcca gtagcccagc ctggagacca ccgtggagca gtcaggeccg acggtgacgc 3540 

ggaccttcac cgtctcggga eggcegggct gcagcgcggt cagcgcgcag tceagggagt 3600 

acgcgagccg ggtcttegag gtaceggccg aceagegggt tgaegeagcg ggegtegtcc 3660 

gtggcgatcc gcaceeeggt geecgecccg ccgatgagtc cgagecgggc gctgcegtcg 3720 

ecctcgtcgc tgteeeggcg gaccgtgtag gtcagegtgg tggtggegte gegecgeagg 3780 

gtgtccggte gac 3793 

<210> 2 
<211> 2329 
<212> DNA 

<213> Streptomyces sp. 

<220> 
<221> CDS 

<222> (420).. (1604) 

<220> 
<221> CDS 

<222> (1643).. (1834) 

^^^^'^ggatccacgg gtggccgccg cgctcgcccg ggtgaeegae cggegtateg gctatgtcgc 60 

cgcgctcttc gcggcgctgg gcttccccga gggcgaggcg cgggaccgcg gcctgctggc 120 

gtacaccgcc tacctcggce acaeccagct cggaeatgce gtccgacaga gcctgccggc 180 

cgaggcggca cacgaccget atctggatgg egtgategae aceetegtae ggccgeggga 240 

eggaggegat gaagcegaac atgtcacaat ctgaacgagg ttggeggaac tgegegeaga 300 

acatgecegg tatcegcgge atgaggtgag ateggegegg egaaacaegg tgegccacag 360 
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cgttgccatc tcacacacga gcaactcgag ccacttgaga ctcgtacggg aggaaattc 419 

gtg acc gaa gcc ate ccc tac ttt cag aac cgc acc tgt ccc tac cac 467 
Val Thr Glu Ala Me Pro Tyr Phe Gin Asn Arg Thr Cys Pro Tyr His 

15 10 15 

ccg ccc gcc gcc tat cag cca ctg cgc ggg gcc ggc ccg ctg age cat 515 
Pro Pro Ala Ala Tyr Gin Pro Leu Arg Gly Ala Gly Pro Leu Ser His 

20 25 30 

gtc acg ttc tac gac ggc egg aag gtg tgg geg gtc acc ggc cae ccc 563 
Val Thr Phe Tyr Asp Gly Arg Lys Val Trp Ala Val Thr Gly His Pro 

35 40 45 

gag gca egg geg ctg ctg acc gac cag cga etc tec gee gac egg cag 611 
Glu Ala Arg Ala Leu Leu Thr Asp Gin Arg Leu Ser Ala Asp Arg Gin 

50 55 60 

aac ccg gcc ttc ccg gtc ccc ttc gaa cgc ttc geg gcc ate cgc egg 659 
Asn Pro Ala Phe Pro Val Pro Phe Glu Arg Phe Ala Ala lie Arg Arg 
65 70 75 80 

gtc egg acg ccg ctg ate ggg gtc gac gac ccg gag cac aac acc cag 707 
Val Arg Thr Pro Leu lie Gly Val Asp Asp Pro Glu His Asn Thr Gin 

85 90 95 

Ggc egg atg ctg ate ccc age ttc age etc aag egg acc gcc gca ctg 755 
Arg Arg Met Leu Me Pro Ser Phe Ser Leu Lys Arg Thr Ala Ala Leu 

100 105 110 

egg ccg gag ate cag egg ate gtc gac ggg ctg etc gac egg atg ctg 803 
Arg Pro Glu Me Gin Arg Me Val Asp Gly Leu Leu Asp Arg Met Leu 

115 120 125 

gat cag ggc ccg ccc acc gag ctg gtc tec geg ttc gee ctg ccg gtc 851 
Asp Gin Gly Pro Pro Thr Glu Leu Val Ser Ala Phe Ala Leu Pro Val 

130 135 140 

ccg teg atg gtg ate tgc gca ctg etc gga gtc tea tac gcc gac cat 899 
Pro Ser Met Val Me Cys Ala Leu Leu Gly Val Ser Tyr Ala Asp His 
145 150 155 160 

gag ttc ttc gag gag gag tee cgc cgc ate ctg cge ggc egg teg gee Ml 
Glu Phe Phe Glu Glu Glu Ser Arg Arg Me Leu Arg Gly Arg Ser Ala 

165 170 175 

gag gag geg gag gac gcc egg ctg aag ctg gag gag tac ttc acc ggg 995 
Glu Glu Ala Glu Asp Ala Arg Leu Lys Leu Glu Glu Tyr Phe Thr Gly 

180 185 190 

ctg ate gee gee aag gag aag aac ccg ggc gac ggg ctg ctg gac gag lU4d 
Leu Me Ala Ala Lys Glu Lys Asn Pro Gly Asp Gly Leu Leu Asp Glu 

195 200 205 

ctg ate gag gac egg ctg egg ace ggc geg etc ace cgc gac gag ctg 1U91 
Leu Me Glu Asp Arg Leu Arg Thr Gly Ala Leu Thr Arg Asp Glu Leu 

210 215 220 

gtc egg etc gcc atg ate ctg ctg gtg gee ggc cat gag acc acc gcc 1139 
Val Arg Leu Ala Met Me Leu Leu Val Ala Gly His Glu Thr Thr A a 
225 230 235 240 

aac atg ate teg etc ggc acc ttc acc ctg ctg gac cac ccc gag cag IIS/ 
Asn Met Me Ser Leu Gly Thr Phe Thr Leu Leu Asp His Pro Glu Gin 

245 250 255 

ctg geg cag etc aag gee gac gag ggc ctg atg ccg gee gee ate gag 1235 
Leu Ala Gin Leu Lys Ala Asp Glu Gly Leu Met Pro Ala Ala Me Glu 

260 265 270 

gag ctg ctg cga ttc ctg tec ate geg gac ggc ctg ctg egg gtg geg 1283 
Glu Leu Leu Arg Phe Leu Ser Me Ala Asp Gly Leu Leu Arg Val Ala 

275 280 285 

acg gag gac ate gag ate ggc ggt cag gtg ate egg gcc gac gac geg 1331 
Thr Glu Asp Me Glu Me Gly Gly Gin Val Me Arg Ala Asp Asp Ala 

290 295 300 

gtc ctg ttc ccc gee tea ctg ate aac egg gac gag gcc gcc tat ccg , 1379 
Val Leu Phe Pro Ala Ser Leu Me Asn Arg Asp Glu Ala Ala Tyr Pro 
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305 310 315 320 

gca ccc gac gag ctg gac etc ggc cgt tog gcc cgc cat cac gtg gcg 1427 

Ala Pro Asp Glu Leu Asp Leu Gly Arg Ser Ala Arg His His Val Ala 

325 330 335 

tec ggc ttc ggg ate cac cag tge ctg ggg cag aac etc gee cgc gcg 1475 
Ser Gly Phe Gly lie His Gin Cys Leu Gly Gin Asn Leu Ala Arg Ala 

340 345 350 

gag atg gag ate gcg ctg cgc tea ctg ttc acc agg ate ccg cag ctg 1523 
Glu Met Glu Me Ala Leu Arg Ser Leu Phe Thr Arg Me Pro Gin Leu 

355 360 365 

egg etc gee gtg ccg gee gee gag att eeg tte aag gae gga gac ace 1571 
Arg Leu Ala Val Pro Ala Ala Glu Me Pro Phe Lys Asp Gly Asp Thr 

370 375 380 

ctg caa ggc atg ate gaa ctg ccg ctg gcc tgg tag eageeaggac ggeaga 1623 
Leu Gin Gly Met Me Glu Leu Pro Leu Ala Trp 
385 390 395 

ecaaagaaag gggteegga atg egg ate gcg ate gae ace gae cge tgt ate 1675 
Met Arg Me Ala He Asp Thr Asp Arg Cys Me 
400 405 

ggc gee ggc cag tgt gcc ctg acc gcg cee ggg ggt tte acc cag gat 1723 
Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Gly Phe Thr Gin Asp 

410 415 420 

gac gac ggt ttc agt gca ctg ctg ccc ggc egg gag gac ggc gcc ggc 1771 
Asp Asp Gly Phe Ser Ala Leu Leu Pro Gly Arg Glu Asp Gly Ala Gly 

425 430 435 

gac ccg ctg gtg egg gaa gcc gcc cgc gcc tgc ccc gtg cag gcc att 1819 
Asp Pro Leu Val Arg Glu Ala Ala Arg Ala Cys Pro Val Gin Ala Me 

440 445 450 

gcg gtc acc gac gat tag eagcacceec geggaegacc cggcagacgc gcgeggee 1875 
Ala Val Thr Asp Asp 
455 

ccggetgaca cceggegeee gaggegegec egagcegtec geeecteeac ttgtccetac 1935 
ggcatccacc ecatcegcta ccgcaacacc ccttgggtga cgggeagttt cgaggaccce 1995 
ggtgtgcccg gggcgtactg gtgaccgtca ccggcttcac gccgcgattg cccacatagg 2055 
cgtcgteget cgcggcgatc acgaagcgcg gtcggtgccc cggctcgtaa cggtgcacga 2115 
tgcccggcag ttccacggtg aaccgccggg ccacatcggg caccegggee ggggecacca 2175 
acaggtgcac cagcgtcttc ctgccgttcg gcgcgacate gtagagettg gcgaaeagca 2235 
ccagcttgtc cgccgcatcc gcggaccgct gcgcccgcee ggeetgeggc gaggeaaeet 2295 
tcagcgtcac cctcggegcg eccaccacgt cgae 2329 

<210> 3 
<211> 1860 
<212> DNA 
<213> Unknown 

<220> 
<221> CDS 

<222> (172).. (1383) 
<223> A-1560 strain 

<220> 
<221> CDS 

<222> (1399).. (1593) 
<400> 3 

cggggatcgt acgccgtacc gtttcggggc aaccgaatta cgatgcggaa tggatggttc 60 
ccagccagat cccgcaggta gccgatctgg ccgaacttga tgtcgtgcac tggatgcctc 120 
gggcatctaa tgaagatcgg cacgaegcat cettegtctg egaggtetce c atg aca 177 

Met Thr , 
1 
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gac acg aca gac ctg acc gag ctg tea gat ccc gtc tec ttc ccc cag 
Asp Thr Thr Asp Leu Thr Glu Leu Ser Asp Pro Val Ser Phe Pro Gin 

5 10 15 

gac egg age tge ccc tac cae eeg ccc ace ggg tao gac ccg ctg cgc 
Asp Arg Ser Cys Pro Tyr His Pro Pro Thr Gly Tyr Asp Pro Leu Arg 

20 25 30 

acc gaa egg ccg ccc gcc cgc ate egg etc tac gac ggc cgc ccc gee 
Thr Glu Arg Pro Pro Ala Arg lie Arg Leu Tyr Asp Gly Arg Pro Ala 
35 40 45 50 

tgg etc gtc acc ggc cac gee gtc gcc cgt gac ctg ctg gtc gac ccc 
Trp Leu Val Thr Gly His Ala Val Ala Arg Asp Leu Leu Val Asp Pro 

55 60 65 

cgc ctg tec aeg gac cgc ace cgc teg ggc ttc ccg gcc aca act ccc 
Arg Leu Ser Thr Asp Arg Thr Arg Ser Gly Phe Pro Ala Thr Thr Pro 

70 75 80 

cgc ttc gcc gcg gtc cgc gac cgc aag ccg gcg etc etc ggc gtc gac 
Arg Phe Ala Ala Val Arg Asp Arg Lys Pro Ala Leu Leu Gly Vat Asp 

85 90 95 

gac ccc aag cae cgc acc cag egg tgg atg atg ate ccg age ttc acc 
Asp Pro Lys His Arg Thr Gin Arg Trp Met Met lie Pro Ser Phe Thr 

100 105 110 

etc agg cgc gcc ace gag etc agg eeg cgc ate cag gag ate gtc gac 
Leu Arg Arg Ala Thr Glu Leu Arg Pro Arg lie Gin Glu Me Val Asp 
115 120 125 130 

gaa ctg ctg gac gtg atg ate gcc cag gga ccc eeg gcc gac ctg gtg 
Glu Leu Leu Asp Val Met Me Ala Gin Gly Pro Pro Ala Asp Leu Val 

135 140 145 

cgt tec ttc gcg ctg ccg gtg ccg tec atg gtg ate tge gcc ctg etc 
Arg Ser Phe Ala Leu Pro Val Pro Ser Met Val Me Cys Ala Leu Leu 

150 155 160 

ggc gtg ccc tac gcc gac cac gag ttc ttc gag gac cag tec agg egg 
Gly Val Pro Tyr Ala Asp His Glu Phe Phe Glu Asp Gin Ser Arg Arg 

165 170 175 

ctg ctg cgc gga ccg gcg gcc gag gac acg cag gac gcc egg gac egg 
Leu Leu Arg Gly Pro Ala Ala Glu Asp Thr Gin Asp Ala Arg Asp Arg 

180 185 190 

etc gee gcg tac ctg gag gac ctg ate gac gag aag egg cgc egg ccc 
Leu Ala Ala Tyr Leu Glu Asp Leu lie Asp Glu Lys Arg Arg Arg Pro 
195 200 205 210 

ggt gac ggc ctg ctg gac gaa etc gtc cag cag cgt ctg aac gaa ggc 
Gly Asp Gly Leu Leu Asp Glu Leu Val Gin Gin Arg Leu Asn Glu Gly 

215 220 225 

gag etc gac egg gag gaa ctg ace gcg ctg gcg atg ate ctg ctg gtc 
Glu Leu Asp Arg Glu Glu Leu Thr Ala Leu Ala Met Me Leu Leu Val 

230 235 240 

gcg ggc cac gag ace acc gcc aac atg ate tec ctg ggc acc tac acg 
Ala Gly His Glu Thr Thr Ala Asn Met lie Ser Leu Gly Thr Tyr Thr 

245 250 255 

etc ctg ctg cac ccc gaa egg ctg acc gag ctg cgc gee gac ccc gcg 
Leu Leu Leu His Pro Glu Arg Leu Thr Glu Leu Arg Ala Asp Pro Ala 

260 265 270 

ctg ctg ccg gcc gee gtc gag gaa ctg atg egg atg ctg tec ate gcg 
Leu Leu Pro Ala Ala Val Glu Glu Leu Met Arg Met Leu Ser Me Ala 
275 280 285 290 

gac gga ctg ctg egg cag gee acc gag gac ate gag ate gee ggg acc 
Asp Gly Leu Leu Arg Gin Ala Thr Glu Asp Me Glu Me Ala Gly Thr 

295 300 305 

ace ate agg gee ggg gac ggc gtg gtc -ttc tec ace tet gtc ate aac 
Thr Me Arg Ala Gly Asp Gly Val Val Phe Ser Thr Ser Val Me Asn 

310 315 320 

cgc gac gag gac gtc tac ccg gcc ccc gac acc etc gac ttc cac cgc 
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Arg Asp Giu Asp Val Tyr Pro Ala Pro Asp Thr Leu Asp Phe His Arg 

325 330 335 

teg acc cgc cac cac gtc gcc ttc ggt ttc gga ate cac cag tgc etc 1233 
Ser Thr Arg His His Val Ala Phe Gly Phe Gly lie His Gin Cys Leu 

340 345 350 

iggc cag aac etc gee cgc acc gaa etg gag ate gcc ctg cgc aeg etc 1281 
Gly Gin Asn Leu Ala Arg Thr Glu Leu Glu lie Ala Leu Arg Thr Leu 
355 360 365 370 

etc gaa egg etg ecc aeg etc egg etc gcc gcc cca ccg gag gaa ate 1329 
Leu Glu Arg Leu Pro Thr Leu Arg Leu Ala Ala Pro Pro Glu Glu lie 

375 380 385 

ecc ttc aaa ecc ggc gac acc ate cag ggg atg ctg gaa etc ecc gtc 1377 
Pro Phe Lys Pro Gly Asp Thr lie Gin Gly Met Leu Glu Leu Pro Val 

390 395 400 

age tgg taa gaggctgccg tc atg eat ate gag ate gac aag gac cgc tgc 1428 
Ser Trp Met His He Glu He Asp Lys Asp Arg Cys 

405 410 
ate ggc gcc gga cag tgc gcc ctg acc gcc ccg ggt gtg ttc acc cag 1476 
Me Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Val Phe Thr Gin 

420 425 430 

gac gac gac ggc ttc agt gac ctg ttg ecc ggc egg gag gac ggc gcc 1524 
Asp Asp Asp Gly Phe Ser Asp Leu Leu Pro Gly Arg Glu Asp Gly Ala 
415 435 440 445 

ggc gac ccg atg gtc egg gag gcc gcc agg gcc tgc ecc gtg agt gcc 1572 
Gly Asp Pro Met Val Arg Glu Ala Ala Arg Ala Cys Pro Val Ser Ala 

450 455 460 

ate aeg ctg tec gag gac ggg tag ggggccgagc cgcgccgccc gccggtccgc 1626 
lie Thr Leu Ser Glu Asp Gly 
465 

tgcegcggeg cegtgccgac gcggcggccg gccggcccgt ecggtgcccg tegegtcgee 1686 
ccgtggecce ggcggcggct gattgactag ggttcccggg tgagegaaca ggeeeagaag 1746 
cectcegggg cgccgcccgc gaaagacacc gggaeggcgc ccgggaaaee ccttcetcta 806 
egtegtcgtc tgcgccgccg gcatcgccga aggcgtcagc aagctgatea ccgc 1860 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Din-3F Primer 

<400> 4 on 
ttcgcsctsc csgtcccstc satggtsat c-'^ 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
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<Z20> 

<Z23> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : 5Dra-3R Primer 



<400> 5. 

gttgatsays gasgtsgaga a 



<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 6PIN-2F Primer 

<400> 6 

gctgcgcctg gccctggagg acatcgagat 



<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : 6PIN-2R Primer 

<400> 7 

ctgttcctcg aagaactcgt ggtcggcgta 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-NdeF Primer 

<400> 8 
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gcccccatat gacggaactg acggacatca 30 

<210> 9 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-SpeR Primer 

<400> 9 

gggccactag tcagccggcc ggttcggtca 30 

<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglF Primer 

<400> 10 

cgcatagatc ttcacccgag cgggtgatca 30 

<210> 11 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglR Primer 

<400> n 

tcccgagatc ttgaaggtcc gcgtcaccgt 30 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5D-1R Primer 

<400> 12 

aggtgcccag cgagatcatg tt U 

<210> 13 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223>. STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 7PIN-2F Primer 

<400> 13 

ccatgatcct gctggtggcc ggccatgaga 30 

<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 07-NdeF Primer 

<400> 14 

gccccatatg accgaagcca tcccctactt 30 

<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
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<220> 

<Z23> Description of Artificial Sequence : 07-SpeR Primer 



<400> 15 

gccactagtg ctaatcgtcg gtgaccgcaa 30 

<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single . 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-2R Primer 

<400> 16 

ctggatsgtg tcsccsggyt t 21 

<210> 17 

<211> 30 



<212> 
<213> 



DNA 

Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5PIN-2F Primer 
<400> 17 

cggaatccac cagtgcctcg gccagaacct oU 

<210> 18 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : tpm-NdeF Primer 

<400> 18 

ggccccatat gacagacacg acagacctga 30 
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<210> 19 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> o n n • 

<223> Description of Artificial Sequence : tpm-SpeR Primer 

<400> 19 

gcgcgactag tccccctacc cgtcctcgga 
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